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C. Compensatory Mitigation: Warden Waste Site 

 

On-Site Mitigation 
 
(1) Goals and Objectives 

Streams will be restored on-site and will perform the same functions as the existing streams as 

described in the baseline report.  The goal of the stream mitigation will be to provide in-stream 

habitat and to construct stable stream systems that convey the bankfull discharge and sediment 

supplied by the watershed. For the on-site restored streams, dimensions, patterns, and profiles 

will be constructed so as to create stream types that would naturally occur within the proposed 

valleys and hydrologic conditions.  Existing wetland functions are described in the baseline 

report.  Mitigation for wetlands will occur on an off-site location; please refer to the Off-Site 

Mitigation section of this report for information.  

 

(2) Site Selection 

The on-site streams to be mitigated are all within the Elk Creek watershed, in an area where 

temporary top soil/cover material storage is proposed for use in the reclamation of the waste 

disposal development site.  This area will not be mined, and once the material is removed 

during reclamation, it will allow for streams to be restored in their approximate original locations 

with similar drainage areas and gradients. 

 
(3) Baseline Information 

(a) On-site mitigation will consist of restoring entire reaches of intermittent streams and 

ephemeral tributaries; focusing on reestablishing the watersheds with existing stream locations 

and drainage patterns. Wetlands will be both created and preserved on the off-site mitigation 

area to be discussed later in this report.   

(b) It is proposed that a total of 4,173 feet of ephemeral and 2974 feet of intermittent 

stream will be restored on-site.   

  (c) The aquatic resource type includes ephemeral and intermittent and wetlands.   

  (d) Please refer to the "Stream Habitat Assessment and Wetland Delineation Report" 

prepared for Armstrong Coal Company, dated January 18, 2013, for existing conditions of on-

site streams. The on-site (and off-site mitigation site) is located within two twelve-digit 

Hydrologic Unit Codes (HUC’s); the Elk Creek-Green River (051100030505) and Nelson Creek-

Green River (051100030504).  According to NRCS climate data, the region receives 

approximately 48 inches of rainfall per year 
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(4) Mitigation Work Plan 

  (a) Boundaries of the proposed mitigation sites are provided in the exhibits. 

  (b) On-site stream construction will be conducted concurrently with the reclamation phase 

of the project. Stream construction will be integrated within valleys having characteristics 

corresponding to appropriate stream types. Valley morphology will consist of landform features 

that will correspond to proposed stream system morphology including meander planform (radius 

of curvature, wavelength, belt width and sinuosity), channel profile morphology (riffle/pool or 

step/pool bed features) and cross section dimensions (low flow, bankfull and flood prone).     

On-site stream construction sequence will be as follows: 

1. Locate and flag proposed thalweg. 

2. Excavate corresponding bankfull width to bankfull elevation as indicated on plans. 

3. Excavate bankfull channel to dimensions indicated on profile and cross sections. 

4. Grade side slopes to obtain appropriate flood prone width. 

5. Grade side slopes to tie into existing ground. 

6. Install in-stream structures. 

7. Add substrate in riffle and run sections if necessary to provide armoring and riffle habitat. 

8. Prepare streambanks and riparian area for seeding. 

9. Seed area with native seed mixture as indicated on planting detail sheet. 

      10. Install erosion control blanket as needed. 

 11. Plant USACE approved trees and shrubs.  

(c) Proposed on-site streams will have similar drainage patterns and connectivity as 

existing conditions.   

 (d)  For on-site stream restoration native vegetation to be planted along stream banks and 

riparian zones include the following species or species available at the time of ordering and 

approved by USACE: 

Grasses - Virginia wild rye (Elymus virginicus), Switchgrass (Panicum virgatum), Rough 

barnyard grass (Echinochloa muricata), Big bluestem (Andropogon gerardii), Forking panic 

grass/smooth panic grass (Dichanthelium dichotomum/dichotomiflorum) and Annual rye (Lolium 

perenne). 

 Shrubs – Rough-leaf dogwood (Cornus drummondii), Strawberry bush (Euonymus 

americanus), and Indigo-bush (Amorpha fruticosa).  Shrubs will be 3-gallon container grown, 

planted on a four foot spacing along the streambanks at the bankfull elevation where needed to 

aid in bank stabilization. 
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 Trees – For intermittent streams: Shellbark hickory (Carya laciniosa), Willow oak (Quercus 

phellos), Cherrybark oak (Quercus pagoda), Water oak (Quercus nigra), and White oak 

(Quercus alba).   For ephemeral streams: Shagbark hickory (Carya glabra), American beech 

(Fagus grandifolia), Shingle oak (Quercus imbricaria), Post oak (Quercus stellata), and 

Shumard oak (Quercus shumardii).  Trees will be either 3-gallon container grown RPM planted 

at a rate of 60 trees per acre, or 3-gallon non-RPM planted at a rate of 120 trees per acre, or 

non-RPM bare root seedlings (minimum of 30 inches in height) planted at a rate of 450 stems 

per acre.  The option utilized will be dependent on plant availability at the time of mitigation 

planting (if plant availability is not an issue, more than one option may be utilized to compare 

survival rates for future mitigation projects).  In addition, a single row of shrubs will be planted 

along edge of stream just above bankfull elevation where needed to aid in bank stabilization . 

Shrub spacing will be approximately four feet on average with higher densities at high shear 

locations (ex. outside bends).    

Per Kentucky Division of Mine Permits (KDMP) requirements: planting of woody species will 

occur during first dormant season following stream restoration. 

(e) Any vegetation that would hinder planting or provide excessive competition to natural 

regeneration of planted species will be removed with appropriate treatment and documented in 

each annual monitoring report. 

(f) Exotic vegetation control: The following efforts will be made to reduce introduction and 

dispersal of invasive species: removal of exotic species before mitigation begins, cleaning 

equipment before it reaches the site, inspecting labels on seed mixtures and mulch for 

composition and vegetative monitoring during the required monitoring period.  Volunteers, 

invasives, and/or exotic vegetation along riparian zones or within created wetland areas will be 

removed by mowing, digging, spraying, burning or a combination of these during annual 

maintenance; and documented in each annual monitoring report.  

(g) Proposed mitigation plan sheets provide elevation and slope details for the restored 

stream designs, and details on specific enhancement efforts and wetland creation. 

(h) Erosion control methods will consist of the following: constructing or enhancing stream 

channels during low or no flow periods, allowing vegetation to become established before flow is 

allowed into the stream restoration channels, applying seed and installing erosion control 

blanket immediately after final grading, planting trees and shrubs and installing silt fence as 

needed. Stream restoration and enhancement will proceed in a downstream direction to avoid 

re-suspension of sediment. 



 4

(i) Proposed stream restoration and stream enhancement designs are based on 

geomorphic and hydrologic principles incorporated with natural channel design techniques 

utilizing in-stream structures for habitat diversity and stream bank protection.   

(j) Proposed Stream Plans will indicate stream type, pattern, profile and dimensions for 

each stream. Stream morphology was determined by using regional curve data, collecting and 

studying data from the existing streams, sediment transport and hydrologic calculations, and 

experience designing and constructing streams.   

(k) Natural channel design methods, in-stream structures, and habitat enhancement 

features will be incorporated into the mitigation plan.  Habitat enhancement features will consist 

of cover logs, log overhangs, submerged logs, and log/rock vane structures.  These features will 

also provide bank stability while vegetation becomes established.  Stream enhancement efforts 

will also include the installation of grade control structures to raise incised streambeds in order 

to promote reconnection to the floodplain. This effort will allow for establishment of wetlands in 

the floodplain of those streams.  For the stream restoration efforts, the substrate will consist of 

soils used during reclamation. If it is determined during the stream construction that adequate 

riffle material is not present, then appropriately sized material will be supplied to riffle and run 

sections.   

(l) Mitigation sites will be permanently protected and maintenance will be provided as 

needed, throughout the monitoring period. Site protection will be provided through use of a 

restrictive covenant. Maintenance will include elimination of volunteer species by use of general 

or spot applications of herbicides, hand picking and mowing, where appropriate. 

(m) A representative from the design team will be on site during critical phases of the 

construction process. The representative will make periodic site visits and will familiarize 

construction personnel with design plans and restoration methods. 

 

(5) Performance Standards/Success Criteria 

(a) Standards for assessing stream mitigation goals include: 

1. Streams to be restored on-site must be constructed to meet the dimension, pattern and 

profile of the indicated Rosgen Stream Type. 

2. There should be no signs of excessive stream bank erosion or severe headcutting.  

3. At the end of the monitoring period, the streams shall have average riffle cross section 

dimensions reflective of the indicated Rosgen Stream Type. 

4. At the end of the monitoring period, the restored on-site streams shall have minimum EPA 

Rapid Bioassessment Protocol scores in the sub-optimal range.     
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5. Root Production Method (RPM) trees will be planted at a rate of 60 trees per acre, or non-

RPM 3-gallon container grown will be planted at a rate of 120 trees per acre, or bare root 

seedlings (minimum height of 30 inches) will be planted at a rate of 450 trees per acre. The 

option utilized will be dependent on plant availability at the time of mitigation planting (if plant 

availability is not an issue, more than one option may be utilized to compare survival rates for 

future mitigation projects). 

6. Riparian vegetation shall have at least an 80% survival rate of the initial planting of non-

RPM or bare root seedlings; with no single planted tree species constituting more than 25 

percent of the surviving species.  The survival rate for RPM plantings is 90 percent.  No one 

species shall comprise more than 25 percent of the surviving RPM plantings.  

7. Riparian vegetation will consist of no volunteer tree species at the end of the monitoring 

period.  

8. Per Kentucky Division of Mine Permits (KDMP) requirements: one measure of project 

success will be final stream assessment scores that equal or exceed pre-project scores. 

9. In the riparian areas, herbaceous plantings must provide a minimum of 70 percent ground 

cover; with no one species accounting for more than 40 percent ground cover. 

10. Linear footage and flow regimes will match the USACE approved mitigation plan. 

11. Streams will have a definable bed and bank, with an Ordinary High Water Mark. 

12. Stream channel and in-stream structures must be stable and functioning as designed. 

13. Stream morphology must meet the proposed Rogsen classification (i.e., stream slope, 

sinuosity, belt width, meanders, bankfull cross-sectional area, width/depth ratios).    

14. Annual monitoring should indicate that mitigation is progressing toward meeting success 

criteria. 

(b) Adaptive Management 

If success criteria are not met during the monitoring period, an analysis of the contributing 

conditions will be conducted and documented. Remedial action, if required by USACE, will be 

performed and documented by the applicant. Remedial actions may include replanting trees and 

shrubs, reseeding grasses, adjusting in-stream structures and repairing eroded banks. These 

actions will be performed at least twice, depending on the nature of the problem. Should these 

efforts not resolve the issue, another site will be found to replace failed sections of the mitigation 

sites.  The contingency plan for proposed ephemeral and intermittent streams will be payment 

of in-lieu fees. For intermittent streams, contingency payment will be based on the length of 

stream that does not support intermittent hydrology during the monitoring period. For ephemeral 

streams, it is based on the length of stream of channel that does not meet performance 

standards. 
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(c)  Project Performance Evaluations 

All stream and wetland sites will be monitored in accordance with the Mitigation Final Rule, 

2008. In general, the following guidelines will be used: 

1. The monitoring period must be sufficient to demonstrate that the compensatory mitigation 

has met performance standards.  The monitoring period length shall be a minimum of five years 

unless performance standards are met in less than five years.  In this case, the monitoring 

period length can be reduced if there are at least two consecutive monitoring reports that 

demonstrate that performance standards have been met.  Longer monitoring timeframes are 

necessary for compensatory mitigation projects that take longer to develop.  

2. Biannual inspections will be conducted each year during the first and last month of the 

growing season. 

3. The first monitoring report will be due after the first full growing season following the initial 

planting. 

4. Monitoring reports are due to USACE by January 31 for the previous year, and to the 

Kentucky Division of Mine Permits (KDMP) by December 31 for the same monitoring year. 

5. Photo stations and monitoring stations will be at the same location. 

6. Permanent photo/monitoring stations will be set at a minimum of 1 per 1500 feet of 

ephemeral stream, and 1 per 500 feet of intermittent and perennial stream. 

7. The same monitoring stations shall be used every year. 

8. Personnel familiar with natural stream design principles will perform monitoring tasks.  

9. Stream monitoring will consist of assessing stream parameters and documenting vegetation 

survival. 

10. Stream channel form and in-stream structure stability will be monitored to ensure stream 

functionality. Maintenance will be performed if the following conditions develop: excessive bank 

erosion occurs (RBP scores in the marginal range for bank stability), erosion around or under 

structures that would render them ineffective or cause structure collapse, excessive siltation of 

pools reducing their effectiveness in reducing energy and/or adversely affecting pool habitat, 

and upstream directed vertical bed erosion (headcut) that would jeopardize structure stability 

and lead to unstable channel conditions (RBP scores in marginal range for epifaunal/substrate 

cover or sediment deposition). Stream conditions will be inspected frequently by design and/or 

stream construction team. Stream channel maintenance will be performed as needed to ensure 

stream stability, function and value. 

11. Water quality monitoring will be conducted in accordance with the approved 

SMCRA/KPDES permit, which states:  
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Beginning at the time of initial disturbance within the respective watershed, grab samples 

will be collected from the KPDES point twice each month during the active permit operation 

phase and reclamation phase and will continue until Phase I bond release.  After Phase I 

bond release, monitoring at the discharge point will be on a once per month basis for six 

months followed by quarterly sampling thereafter (unless specifically disallowed by the 

regulatory authorities) continuing until final bond release or when KPDES monitoring is 

otherwise no longer required by the regulatory authorities.   

 

Prior to Phase I bond release the parameters to be monitored at the discharge point will be, 

when appropriate:  flow (estimated), acidity, alkalinity, total iron, total manganese, pH, total 

suspended solids and settleable solids.  After Phase I bond release the parameters to be 

monitored will be: flow (estimated), pH, acidity, alkalinity, and settleable solids (when 

acceptable and appropriate total suspended solids may be analyzed instead of settleable 

solids).  Discharge limitations for these parameters will be as specified in the KPDES permit 

issued for the discharge. 

 

Monitoring results obtained during the previous three months will be summarized for each 

discharge for each month and reported on a Discharge Monitoring Report Form, as 

required.  Signed forms as well as all other reports required will be submitted to the 

appropriate DMRE regional office within 30 days following the end of each quarter.  If the 

results of any KPDES discharge monitoring data collection indicate noncompliance with a 

permit condition, then the permittee shall promptly notify the cabinet and shall take 

immediate corrective actions to return the operations to compliance with all permit 

conditions.  Specialized requirements for compliance with KPDES regulations (e.g. alternate 

rainfall sampling requirements and limitations, special noncompliance notifications, 

signatories requirements, testing procedures, recording of results, records of retention, 

management requirements, other responsibilities, etc.) will be as specified in the KPDES 

permit issued for the discharge.   

 

Water quality monitoring locations will be at basin outfalls. Results will be submitted to 

USACE as part of stream monitoring reports.  

 

12. Monitoring reports will include a discussion of inspection findings. Conditions such as bank 

erosion, streambed characteristics and vegetation survival will be documented. Stream 

assessments will be conducted and RBP scores will be compared to pre-disturbance scores 
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and previous monitoring scores to determine if mitigation is progressing towards meeting goals. 

Any problems will be identified and remedial action taken. 

13. Parties responsible for monitoring will be Armstrong personnel familiar with the project and 

natural channel design, or USACE-approved consultants. 

14. RBP assessments will be used to assess physical quality of stream and will include 

conductivity, pH and temperature readings. Monitoring reports will include photographic 

documentation of streams and riparian vegetation. In addition, riparian vegetation will be 

inspected and density, survivorship, composition, percent cover and any non-native species will 

be documented. Macroinvertebrate and fish surveys will be conducted, as required. The 

Kentucky Division of Water’s “Methods for Sampling Benthic Macroinvertebrates Communities 

in Wadeable Waters” will be followed. 

15. When petitioning the Corps for release of mitigation requirements, a full stream delineation 

for the mitigation site will be provided (e.g. linear footage, Rosgen, RBP, flow regimes, riffle/pool 

count, riparian vegetation survivability). 

16. With the first annual report, as-built drawings for the constructed stream mitigation, 

watershed drainage area, and reclaimed geomorphological landscape will be provided. 

17. Data collected at the permanent monitoring stations shall, at a minimum, include Rosgen 

analysis and RBP characterization/habitat measurements.  Data will be recorded on appropriate 

documents. 

18. Annual macroinvertebrate and fish sampling will commence the first full year after 

construction.  

 

(6) Project Success 

The applicant will be responsible for all mitigation including construction oversight, monitoring 

and reports, corrective measures, site access control and protection. The surface mining 

operation will obtain and submit to KDMP a certification from a registered professional engineer 

that all mitigation work has been completed in accordance with the conditions of the Water 

Quality Certification. 

 

(7) Site Protection 

Site protection will be provided through use of a restrictive covenant. The restrictive covenant 

will be executed after completion of the mitigation construction. It will be recorded within 60 days 

after mitigation construction completion, with USACE notification of recording at the time of 

execution.  Durable signs will be placed identifying all mitigation sites as areas not to be 

disturbed. They will be placed on approximately 500 foot intervals along streams and along the 
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perimeter of the wetland. The mitigation sites will be integrated into the reclamation plan, with 

limited site access. 

 

(8) Contingency Plan 

If success criteria are not met for any portion of the monitoring year and/or final success criteria 

are not satisfied, an analysis of the contributing conditions will be conducted and documented. 

Remedial action, if required by USACE, will be performed and documented by the applicant. 

Should these efforts not resolve the problem, the contingency plan for proposed ephemeral and 

intermittent streams will be payment of in-lieu fees. For intermittent streams, contingency 

payment will be based on the length of stream that does not support intermittent hydrology 

during the monitoring period. For ephemeral streams it is based on the length of channel that 

does not meet performance standards. 

 

(9) Monitoring and Long-Term Management 

(a) The applicant will be responsible for accomplishing, maintaining, and monitoring all 

mitigation sites. Long-term management will include a protective covenant.  

(b) Monitoring plans will be provided as discussed under Performance Standards. 

 

(10) Financial Assurances 

The applicant will be responsible for managing any financial assurances and contingency funds 

set-aside for remedial measures.   The USACE, Louisville District, currently does not have the 

means to handle financial assurances; therefore, no USACE-managed financial assurances are 

proposed for this project.  
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C. Compensatory Mitigation: Warden Waste Site  
 

Off-Site Mitigation 
 
(1) Goals and Objectives 

Off-site streams with low Rapid Bio-assessment Protocol (RBP) scores will be restored in order 

to increase their functions and provide an ecological “lift” over existing conditions.  Streams with 

sufficiently high RBP scores are to be preserved.  All efforts will serve to provide credit towards 

on-site impacts. The goal of stream mitigation is to provide in-stream habitat and to construct 

stable stream systems that convey the bankfull discharge and sediment supplied by the 

watershed.  For the off-site restoration streams, the ecological “lift” will result from addressing 

bank erosion, installing in-stream habitat structures, and raising the water level to re-establish 

floodprone areas and promote overbank flooding where streams are currently incised.  Streams 

with RBP scores in the poor and marginal range (i.e., scores from 0 to 100) will be given priority 

for these opportunities. Preservation of other streams will be based on a current assessment 

that indicates at least a suboptimal quality score (i.e., an RBP score between 101 and 150).  

One ephemeral stream (E-37) will be preserved but “plugged” at a downstream point to promote 

retention of water to aid in the creation of wetlands near existing Wetland E.  In addition, several 

swales near existing and created wetlands will be diked for the same retention purpose. 

Mitigation for wetland impacts will be done in conjunction with restoration efforts for Williams 

Creek and its tributaries.  Wetland creation will primarily involve expanding existing wetlands by 

inducing more overbank flooding and by planting for a palustrine forested wetland.  Enhanced 

wetlands will be those existing wetlands that will be preserved and expanded through the 

creation efforts, and have palustrine forested species planted to replace upland species 

harvested for use in the stream restoration efforts. The goal will be to have 22 acres of 

palustrine forested wetland (PFO) through preservation, enhancement, and creation efforts 

(approximately 4 acres preserved, another 8 acres will be preserved/enhanced, and 10 acres 

created).  

 

(2) Site Selection 

Site selection for those streams to be mitigated off-site was based on the principal of enhancing 

impaired existing aquatic resources and preserving other resources; all within the same major 

watershed affected by proposed project impacts. The off-site mitigation will be located 

immediately adjacent and downstream of the project site.  The most practical way to improve 

existing stream functions and contribute to the aquatic resource needs of the watershed is to 

enhance and/or preserve existing stream systems and drainage networks that are similar to, or 
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better than, their existing conditions. The off-site area is also an ideal area for 

restoration/enhancement/preservation opportunities since the site has never been mined, 

having more natural channel substrates and groundwater conditions. 

 
(3) Baseline Information 

(a) Wetland mitigation and additional stream mitigation will be performed off-site; focusing 

on the restoration of perennial streams and preservation of intermittent and ephemeral streams. 

Wetlands will be created in conjunction with stream mitigation activities and result in expanding 

the footprint of several of the existing wetlands that are to be preserved/enhanced. Other 

existing wetland areas are to be preserved in their current state. No excavation or fill work is 

expected for wetland creation.  All resources within the off-site mitigation area were assessed 

separately from the original baseline assessment work; the resulting data sheets (along with 

photographic documentation) are included with this section of the mitigation plan as an 

appendix.  The lowest RBP scores found during the investigations were for the two perennial 

streams P-1 (Williams Creek) and P-2 (a Williams Creek tributary also indicated as the Kronos 

Tributary).  These perennials have multiple assessments due to their lengths, allowing for better 

identification of the existing conditions on which to base opportunities for enhancement, 

preservation, or a combination.   However, due to the low scores all along their lengths, both P-

1 and P-2 warrant full restoration.  It should be noted that portions of the downstream reaches of 

P-1 and P-2 lie outside the mitigation site on state roadway right-of-way and will remain 

undisturbed and not counted for mitigation credit.   All other streams yielded RPB scores in the 

suboptimal range, with many in the middle of the suboptimal range.  Two of the lowest scores 

were for intermittent I-7 and ephemeral E-42 (108 and 109, respectively).  Intermittent I-7 lies 

mostly within existing roadway right-of-way, eliminating any meaningful opportunity for 

enhancement or restoration.  For purposes of the mitigation plan I-7 will be left undisturbed, with 

limited preservation credit requested.   Although E-42 has a low score, it has valuable as the 

outlet channel for a wetland and should be preserved.  It is proposed that all intermittent and 

ephemeral streams (within the project area and outside roadway right-of-way limits) be 

preserved.  See Table 1 for the RBP scores for all streams and/or stream reaches found on the 

mitigation site.   

(b) The proposed off-site mitigation will involve the enhancement of 6,693 feet of perennial 

stream, as well as the preservation of 3,429 feet of intermittent and 3,848 feet of ephemeral 

stream.  In addition, at least 10 acres of palustrine forest wetlands will be created in conjunction 

with stream mitigation activities, while approximately 12 acres of existing wetlands will be 

preserved and/or enhanced.  See Table 2 for a list of all project mitigation proposed. 
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  (c) The aquatic resource type includes ephemeral, intermittent, and perennial streams and 

forested wetlands.   

  (d)  Off-site streams and wetlands were evaluated separately. Their assessment 

sheets/photographs are included with this section of the mitigation plan. The off-site site is 

located within the same two twelve-digit Hydrologic Unit Codes (HUC’s) as the on-site mitigation 

area; the Elk Creek-Green River (051100030505) and Nelson Creek-Green River 

(051100030504).   

 

(4) Mitigation Work Plan 

  (a) Boundaries of the proposed mitigation site are provided in the exhibits. 

  (b)The off-site stream and wetland mitigation work will be performed during the 

development of the waste disposal to reduce temporal loss.  

Off-site stream/wetland construction sequence will be as follows: 

1. Perform minor excavation of stream banks to establish floodprone widths at bankfull 

elevations; while limiting disturbance of existing riparian vegetation 

2. Install bank toe protection where appropriate 

3. Install in-stream structures, including those to raise water surfaces for wetland creation. 

4. Prepare streambanks for seeding 

5. Install erosion control blanket as needed. 

6. Plant USACE approved trees and shrubs along streams and proposed wetland areas.  

 (c) The proposed off-site streams retain their current patterns and connectivity; existing 

wetlands will remain undisturbed. 

 (d) For off-site stream restoration, where needed due to construction, and any of the 

preserved streams that may have some limited disturbance from the restoration construction 

activities, the native vegetation to be planted along stream banks and riparian zones include the 

following species or species available at the time of ordering and approved by USACE (the 

same species to be utilized for the on-site mitigation effort): 

Grasses - Virginia wild rye (Elymus virginicus), Switchgrass (Panicum virgatum), Rough 

barnyard grass (Echinochloa muricata), Big bluestem (Andropogon gerardii), Forking panic 

grass/smooth panic grass (Dichanthelium dichotomum/dichotomiflorum) and Annual rye (Lolium 

perenne). 

 Shrubs – Rough-leaf dogwood (Cornus drummondii), Strawberry bush (Euonymus 

americanus), and Indigo-bush (Amorpha fruticosa).  Shrubs will be 3-gallon container grown, 

planted on a four foot spacing along the streambanks at the bankfull elevation where needed to 

aid in bank stabilization. 
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 Trees – For the perennial streams and any intermittent stream that may require some 

replanting: Shellbark hickory (Carya laciniosa), Willow oak (Quercus phellos), Cherrybark oak 

(Quercus pagoda), Water oak (Quercus nigra), and White oak (Quercus alba).   For any 

ephemeral stream that may require some replanting: Shagbark hickory (Carya glabra), 

American beech (Fagus grandifolia), Shingle oak (Quercus imbricaria), Post oak (Quercus 

stellata), and Shumard oak (Quercus shumardii).  Trees will be either 3-gallon container grown 

RPM planted at a rate of 60 trees per acre, or 3-gallon non-RPM planted at a rate of 120 trees 

per acre, or non-RPM bare root seedlings (minimum of 30 inches in height) planted at a rate of 

450 stems per acre.  The option utilized will be dependent on plant availability at the time of 

mitigation planting (if plant availability is not an issue, more than one option may be utilized to 

compare survival rates for future mitigation projects).  In addition, a single row of shrubs will be 

planted along edge of stream just above bankfull elevation where needed to aid in bank 

stabilization. Shrub spacing will be approximately four feet on average with higher densities at 

high shear locations (ex. outside bends).    

   For off-site wetland creation the native vegetation to be planted for establishing at least 

10 additional acres of palustrine forested wetland include the following species (wetland 

enhancement areas will use the same species as well):  

Trees – Shellbark hickory (Carya laciniosa), Pin oak (Quercus palustris), Cherrybark oak 

(Quercus pagoda), Swamp white oak (Quercus bicolor), Willow oak (Quercus phellos), and 

Baldcypress (Taxodium distichum).    

Herbaceous seed mix – a mix, such as Cardno JFNew’s “Wooded Wetland Establishment” is 

suggested.  As an alternative, the following species list shall be used (other appropriate species 

may be substituted as cost and availability allows and as approved by the USACE):  Green 

bulrush (Scirpus atrovirens), Virginia wild rye (Elymus virginicus), Fox sedge (Carex 

vulpinoidea), Soft rush (Juncus effusus), Woolgrass (Scirpus cyperinus), and Common 

sneezeweed (Helenium autumnate).   

Per Kentucky Division of Mine Permits (KDMP) requirements: planting of woody species will 

occur during first dormant season following stream restoration. 

(e) Any vegetation that would hinder planting or provide excessive competition to natural 

regeneration of planted species will be removed with appropriate treatment and documented in 

each annual monitoring report. 

(f) Exotic vegetation control: The following efforts will be made to reduce introduction and 

dispersal of invasive species: removal of exotic species before mitigation begins, cleaning 

equipment before it reaches the site, inspecting labels on seed mixtures and mulch for 

composition and vegetative monitoring during the required monitoring period.  Volunteers, 
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invasives, and/or exotic vegetation along riparian zones or within created wetland areas will be 

removed by mowing, digging, spraying, burning or a combination of these during annual 

maintenance; and documented in each annual monitoring report.  

(g) Proposed mitigation plan sheets provide elevation and slope details for the restored 

stream designs, and details on specific enhancement efforts and wetland creation. 

(h) Erosion control methods will consist of the following: enhancing stream channels during 

low or no flow periods, applying seed and installing erosion control blanket immediately after 

final grading, planting trees and shrubs and installing silt fence as needed. Stream 

enhancement will proceed in a downstream direction to avoid re-suspension of sediment. 

(i) Proposed stream enhancement designs are based on geomorphic and hydrologic 

principles incorporated with natural channel design techniques utilizing in-stream structures for 

habitat diversity and stream bank protection.  Wetland creation designs will be incorporated into 

stream enhancement designs.   

(j) Proposed Stream Plans will indicate stream type, pattern, profile and dimensions for 

each stream. Stream morphology was determined by using regional curve data, collecting and 

studying data from the existing streams, sediment transport and hydrologic calculations, and 

experience designing and constructing streams.   

(k) Natural channel design methods, in-stream structures, and habitat enhancement 

features will be incorporated into the mitigation plan.  Habitat enhancement features will consist 

of cover logs, log overhangs, submerged logs, and log/rock vane structures.  These features will 

also provide bank stability while vegetation becomes established.  Stream enhancement efforts 

will also include the installation of grade control structures to raise incised streambeds in order 

to promote reconnection to the floodplain. This effort will also allow for establishment of 

wetlands in the floodplain of those streams.   

(l) Mitigation sites will be permanently protected and maintenance will be provided as 

needed, throughout the monitoring period. Site protection will be provided through use of a 

restrictive covenant. Maintenance will include elimination of volunteer species by use of general 

or spot applications of herbicides, hand picking and mowing, where appropriate. 

(m) A representative from the design team will be on site during critical phases of the 

construction process. The representative will make periodic site visits and will familiarize 

construction personnel with design plans and restoration methods. 

 

(5) Performance Standards/Success Criteria 

(a) Standards for assessing stream restoration mitigation goals include: 
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1. Streams to be restored on-site must be constructed to meet the dimension, pattern and 

profile of the indicated Rosgen Stream Type. 

2. There should be no signs of excessive stream bank erosion or severe headcutting.  

3. At the end of the monitoring period, the streams shall have average riffle cross section 

dimensions reflective of the indicated Rosgen Stream Type. 

4. At the end of the monitoring period, the restored off-site streams shall have minimum EPA 

Rapid Bioassessment Protocol scores in the sub-optimal range.  The target RBP scores are as 

follows: P-1 (upstream to downstream by assessment reach) = 110, 110, 120, 120; and P-2 = 

120.      

5. Root Production Method (RPM) trees will be planted at a rate of 60 trees per acre, or non-

RPM 3-gallon container grown will be planted at a rate of 120 trees per acre, or bare root 

seedlings (minimum height of 30 inches) will be planted at a rate of 450 trees per acre. The 

option utilized will be dependent on plant availability at the time of mitigation planting (if plant 

availability is not an issue, more than one option may be utilized to compare survival rates for 

future mitigation projects). 

6. Riparian vegetation shall have at least an 80% survival rate of the initial planting of non-

RPM 3-gallon container grown or bare root seedlings; with no single planted tree species 

constituting more than 25 percent of the surviving species.  The survival rate for RPM plantings 

is 90 percent.  No one species shall comprise more than 25 percent of the surviving RPM 

plantings.  

7. Riparian vegetation will consist of no volunteer tree species at the end of the monitoring 

period.  

8. Per Kentucky Division of Mine Permits (KDMP) requirements: one measure of project 

success will be final stream assessment scores that equal or exceed pre-project scores. 

9. In the riparian areas, herbaceous plantings must provide a minimum of 70 percent ground 

cover; with no one species accounting for more than 40 percent ground cover. 

10. Streams will retain their existing linear footage and flow regime. 

11. Streams will have a new Ordinary High Water Mark for sections resulting from constructed 

riffle structures. 

12. Stream channel and in-stream structures must be stable and functioning as designed. 

13. Stream morphology must meet proposed Rogsen classifications (i.e., stream slope, 

sinuosity, belt width, meanders, bankfull cross-sectional area, width/depth ratios).    

14. Annual monitoring should indicate that mitigation is progressing toward meeting success 

criteria. 
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(a) Standards for assessing wetland creation mitigation goals include: 

1. Success will be based on the USACE 2009 Draft Interim Regional Supplement to the Corps 

of Engineers’ Wetland Delineation Manual: Eastern Mountains and Piedmont Region. 

2. Riparian vegetation shall have at least an 80% survival rate of the initial planting of non-RPM 

3-gallon container grown or bare root seedlings; with no single planted tree species constituting 

more than 25 percent of the surviving species.  The survival rate for RPM plantings is 90 

percent.  No one species shall comprise more than 25 percent of the surviving RPM plantings.  

Herbaceous plantings must provide a minimum of 70 percent ground cover with no one species 

accounting for more than 40 percent of ground cover. 

3. The wetland will meet the proposed Cowardin Classification (PFO) at the end of the 

monitoring period. 

4. At least 10 acres of created wetlands will develop in order to fully meet mitigation 

requirements. 

5. Wetland hydrology will be achieved through the measurement of 14 or more consecutive 

days of flooding or ponding, or a water table 12 inches or less below the soil surface, during the 

growing season at a minimum frequency of 5 years in 10, as stated in the USACE Regional 

Supplement1.   

6. Three hydrogeomorphic (HGM) variables will be measured during biannual monitoring to 

assess the restoration of wetland functions.  Water table fluctuation, redoximorphic features, 

and ground vegetation biomass will be measured per the regional HGM guidebook2.  These 

variables will determine the wetland’s ability to maintain a characteristic plant community, 

remove and sequester elements and compounds, and cycle nutrients. 

(b) Adaptive Management 

If success criteria are not met during the monitoring period, an analysis of the contributing 

conditions will be conducted and documented. Remedial action, if required by USACE, will be 

performed and documented by the applicant. Remedial actions may include replanting trees and 

shrubs, reseeding grasses, adjusting in-stream structures and repairing eroded banks. These 

actions will be performed at least twice, depending on the nature of the problem. Should these 

efforts not resolve the issue, another site will be found to replace failed sections of the mitigation 

sites.  The contingency plan for proposed restored perennial streams and created wetlands will 

                                                           
1 U.S. Army Corps of Engineers. 2010. Interim Regional Supplement to the Corps of Engineers Wetland 
Delineation Manual: Eastern Mountains and Piedmont Region, ed. J.S. Wakeley, R.W. Lichvar, and C.V. 
Noble. ERDC/EL TR-10-XX. Vicksburg, MS: U.S. Army Engineer Research and Development Center. 
2 Ainslie, W. B., Smith, R. D., Pruitt, B. A., Roberts, T. H., Sparks, E. J., West, L., Godshalk, G. L., and 
Miller, M. V. (1999). “A regional guidebook for assessing the functions of low gradient, riverine wetlands in 
western Kentucky,” Technical Report WRP-DE-17, U. S. Army Engineer Waterways Experiment Station, 
Vicksburg, MS. 
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be payment of in-lieu fees. For the perennial streams, contingency payment will be based on the 

length of stream that does not meet performance standards/success criteria during the 

monitoring period. For wetlands, it is based on the acreage of wetland that does not meet 

performance standards. 

(c)  Project Performance Evaluations 

All stream and wetland sites will be monitored in accordance with the Mitigation Final Rule, 

2008. In general, the following guidelines will be used: 

For restoration streams: 

1. The monitoring period must be sufficient to demonstrate that the compensatory mitigation 

has met performance standards.  The monitoring period length shall be a minimum of five years 

unless performance standards are met in less than five years.  In this case, the monitoring 

period length can be reduced if there are at least two consecutive monitoring reports that 

demonstrate that performance standards have been met.  Longer monitoring timeframes are 

necessary for compensatory mitigation projects that take longer to develop.  

2. Biannual inspections will be conducted each year during the first and last month of the 

growing season. 

3. The first monitoring report will be due after the first full growing season following the initial 

planting. 

4. Monitoring reports are due to USACE by January 31 for the previous year, and to the 

Kentucky Division of Mine Permits (KDMP) by December 31 for the same monitoring year. 

5. Photo stations and monitoring stations will be at the same location. 

6. Permanent photo/monitoring stations will be set at a minimum of 1 per 500 feet of perennial 

stream. 

7. The same monitoring stations shall be used every year. 

8. Personnel familiar with natural stream design principles will perform monitoring tasks.  

9. Stream monitoring will consist of assessing stream parameters and documenting vegetation 

survival. 

10. Stream channel form and in-stream structure stability will be monitored to ensure stream 

functionality. Maintenance will be performed if the following conditions develop: excessive bank 

erosion occurs (RBP scores in the marginal range for bank stability), erosion around or under 

structures that would render them ineffective or cause structure collapse, excessive siltation of 

pools reducing their effectiveness in reducing energy and/or adversely affecting pool habitat, 

and upstream directed vertical bed erosion (headcut) that would jeopardize structure stability 

and lead to unstable channel conditions (RBP scores in marginal range for epifaunal/substrate 

cover or sediment deposition). Stream conditions will be inspected frequently by design and/or 
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stream construction team. Stream channel maintenance will be performed as needed to ensure 

stream stability, function and value. 

11. Monitoring reports will include a discussion of inspection findings. Conditions such as bank 

erosion, streambed characteristics and vegetation survival will be documented. Stream 

assessments will be conducted and RBP scores will be compared to pre-disturbance scores 

and previous monitoring scores to determine if mitigation is progressing towards meeting goals. 

Any problems will be identified and remedial action taken. 

12. Parties responsible for monitoring will be Armstrong personnel familiar with the project and 

natural channel design, or USACE-approved consultants. 

13. RBP assessments will be used to assess physical quality of stream and will include 

conductivity, pH and temperature readings. Monitoring reports will include photographic 

documentation of streams and riparian vegetation. In addition, riparian vegetation will be 

inspected and density, survivorship, composition, percent cover and any non-native species will 

be documented. Macroinvertebrate and fish surveys will be conducted, as required. The 

Kentucky Division of Water’s “Methods for Sampling Benthic Macroinvertebrates Communities 

in Wadeable Waters” will be followed. 

14. When petitioning the Corps for release of mitigation requirements, a full stream delineation 

for the mitigation site will be provided (e.g. linear footage, Rosgen, RBP, flow regimes, riffle/pool 

count, riparian vegetation survivability). 

15. With the first annual report, as-built drawings for the enhanced stream mitigation will be 

provided. 

16. Data collected at the permanent monitoring stations shall, at a minimum, include Rosgen 

analysis and RBP characterization/habitat measurements.  Data will be recorded on appropriate 

documents. 

17. Annual macroinvertebrate and fish sampling will commence the first full year after 

construction.  

For created wetlands: 

1. The monitoring period must be sufficient to demonstrate that the compensatory mitigation 

has met success criteria.  The monitoring period length shall be 10 years; however, the 

applicant can petition for early release after 5 years if success is assured. 

2. Biannual inspections will be conducted each year during the first and last two months of the 

growing season. 

3. The first monitoring report will be due after the first full growing season following the initial 

planting. 

4. Monitoring reports are due to USACE by January 31 for the previous year. 
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5. One permanent monitoring/photo station is typically required for every three acres of each 

wetland type created at each wetland location; in this case there are 4 distinct areas of creation, 

so a total of 4 photo stations will be used.  A Regional Supplement wetland delineation form will 

be filled out at each station. 

 

(6) Project Success 

The applicant will be responsible for all mitigation including construction oversight, monitoring 

and reports, corrective measures, site access control and protection. The surface mining 

operation will obtain and submit to KDMP a certification from a registered professional engineer 

that all mitigation work has been completed in accordance with the conditions of the Water 

Quality Certification. 

 

(7) Site Protection 

Site protection will be provided through use of a restrictive covenant. The restrictive covenant 

will be executed after completion of the mitigation construction. It will be recorded within 60 days 

after mitigation construction completion, with USACE notification of recording at the time of 

execution.  Durable signs will be placed identifying the mitigation site as an area not to be 

disturbed. They will be placed on approximately 500 foot intervals along the perimeter of the 

site. The mitigation site will be integrated into the reclamation plan, with limited site access. 

 

(8) Contingency Plan 

If success criteria are not met for any portion of the monitoring year and/or final success criteria 

are not satisfied, an analysis of the contributing conditions will be conducted and documented. 

Remedial action, if required by USACE, will be performed and documented by the applicant. 

Should these efforts not resolve the problem, the contingency plan for the proposed 

enhancement of perennial streams and created wetlands will be payment of in-lieu fees.  For 

the perennial streams, contingency payment will be based on the length of stream that does not 

meet performance standards/success criteria during the monitoring period. For wetlands, it is 

based on the acreage of wetland that does not meet performance standards. 

 

(9) Monitoring and Long-Term Management 

(a) The applicant will be responsible for accomplishing, maintaining, and monitoring all 

mitigation sites. Long-term management will include a protective covenant.  

(b) Monitoring plans will be provided as discussed under Performance Standards. 
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(10) Financial Assurances 

The applicant will be responsible for managing any financial assurances and contingency funds 

set-aside for remedial measures.  The USACE, Louisville District, currently does not have the 

means to handle financial assurances; therefore, no USACE-managed financial assurances are 

proposed for this project.  



TABLE 1

Warden Waste Site
Existing Off-site Resources

Stream Stream Existing RBP
ID Type Length/Acres Scores*

OFF-SITE

P-1 Perennial 5509 89/97/95/97
P-2 Perennial 1184 95/98
I-6 Intermittent 517 114
I-7 Intermittent 91 108
I-8 Intermittent 1626 125/121
I-9 Intermittent 1195 123

E-37 Ephemeral 253 132
E-38 Ephemeral 329 117
E-39 Ephemeral 1092 124
E-40 Ephemeral 752 130
E-41 Ephemeral 343 128
E-42 Ephemeral 387 109
E-43 Ephemeral 692 112

Wetland D PFO 4.84 ac.
Wetland E PFO 1.19 ac.
Wetland F PFO 1.90 ac.
Wetland G PFO 0.68 ac.
Wetland H PFO 0.70 ac.
Wetland I PFO 1.24 ac.
Wetland J PFO 1.15 ac.

TOTALS: Perennial 6693 ft.
Intermittent 3429 ft.
Ephemeral 3848 ft.
Wetlands 11.70 ac.

                                                             *Listed upstream to downstream for multiple assessments





























 
 

APPENDIX 
(In the order they appear) 

 
 

• Stream Assessment Sheets 
• Photographs 

 
• Wetland Delineation Forms 
• Photographs 



 
Low Gradient Stream Data Sheet 

 
STREAM NAME: 

 
P-1 US#1 (Williams Creek) 

 
LOCATION: 

 
 Warden Waste Site-upper segment of Williams Creek 

 
STATION: 

 
WP 557 

 
DRAINAGE AREA (AC)  

 
BASIN/WATERSHED 

 
Green River/Williams Creek 

 
LAT: 37-24-29.9 

 
LONG:        87-03-47.7 

 
COUNTY; 

 
Ohio 

 
USGS 7.5 TOPO; 

 
Equality 

 
DATE: 

 
2/19/14 

 
TIME: 9:35 ET 

 
����AM    ����PM 

 
INVESTIGATORS; 

 
John Bottom/Bill Sampson 

TYPE SAMPLE:    ���� P-CHEM      ����  Macroinvertebrate      ����  FISH     ����  BACT. 
WEATHER: Now Past 24 hours Has there been a heavy rain in the last 7 days? Snow 
 ���� ���� Heavy rain ����Yes ����No 
 ���� ���� Steady rain Air temperature     45 °F.          Inches rainfall in past 24 hours 0.1 in 
 ���� ����Intermittent showers 25 % Cloud Cover 
 ���� ����Clear/sunny   
        P-Chem:  Temp (°F) 39.9 D.O. (mg/l)  % Saturation  pH(S.U.)  Cond. 173.7 ���� Grab 
   
INSTREAM WATERSHED  
FEATURES 

 
LOCAL WATERSHED FEATURES: 

 

Stream Width EOW 6.6 ft Predominant Surrounding Land Use:  
Stream Width BF 8.5 ft ���� Surface Mining  ���� Construction ���� Forest 
Stream Bottom Width 2.5 ft ���� Deep Mining ���� Commercial ���� Pasture/Grazing 
Avg. Bankfull Depth 1.0 ft ���� Oil Wells ���� Industrial ���� Silviculture 
Avg. H²O Depth Riffle 0.2 ft ���� Land Disposal ���� Row Crops ���� Urban Runoff/Storm Sewers 
      

 Hydraulic Structures:   Stream Flow; Stream Type; 
 ���� Dams ���� Bridge Abutments ���� Dry ���� Pooled ���� Low ���� Normal ���� Perennial ���� Intermittent 
 ���� Island ���� Waterfalls ���� High ���� Very Rapid or Torrential ���� Ephemeral ���� Seep 
 ���� Other  ���� Culverts      
      
 Riparian Vegetation:   Dom. Tree/Shrub Taxa Canopy Cover; Channel Alterations; 
 Dominate Type: Redcedar ���� Fully Exposed (0-25%) ���� Dredging 
 ���� Trees ���� Shrubs Sycamore ���� Partially Exposed (25-50%) ���� Channelization 
 ���� Grasses ���� Herbaceous Pinoak ���� Partially Shaded (50-75%)  (���� Full ���� Partial) 
 Number of Strata 3  Blackgum ���� Fully Shaded (75-100%) RR berm next to channel 

      
      
      
Substrate  ���� Est. ���� P.C Riffle 30 %  Run; 15 % Pool 55 % 
      
Silt/Clay (<0.06 mm) 30 75     80 
Sand (0.06-2 mm) 10 10     10 
Gravel (2-64 mm) 60 15     10 
Cobble  (64-256 mm)    
Boulders (>256 mm)    
Bedrock    

Habitat Condition Category 
Parameter Optimal Suboptimal Marginal Poor 

 
1. Epifaunal 

Substrate/ 
Available  
Cover 

Greater than 50% of substrate 
favorable for epifaunal 
colonization and fish cover; mix 
of snags, submerged logs, 
undercut banks, cobble or other 
stable habitat and at stage to 
allow full colonization potential 
(i.e., logs/snags that are not new 
fall and not transient. 

30-50% mix of stable habitat; 
well suited for full 
colonization potential; 
adequate habitat for 
maintenance of populations; 
presence of additional 
substrate in the form of new 
fall, but not yet prepared for 
colonization (may rate at 
high end of scale). 

10-30% mix of stable habitat; 
habitat availability less than 
desirable; substrate frequently 
disturbed or removed. 

Less than 10-% stable 
habitat”  lack of habitat is 
obvious; substrate unstable 
or lacking. 

SCORE 20      19      18      17     16  15     14     13    12    11  10    9     8     7     6    5    4    3    2    1    0 
 
2. Pool Substrate/ 

Characterization 

Mixture of substrate materials, 
with gravel and firm sand 
prevalent; root mats and 
submerged vegetation common. 

Mixture of soft sand, mud, or 
clay; mud may be dominant; 
some root mats and 
submerged vegetation 
present. 

All mud or clay or sand 
bottom;  little or no root mat;  
no submerged vegetation. 

Hard-pan clay or bedrock; 
no root mat or vegetation. 

SCORE 20      19      18      17     16  15     14     13    12    11  10    9     8     7     6    5    4    3    2    1    0 
 
3.  Pool Availability 

Even mix of large shallow, large-
deep, small-shallow, small-deep 
pools present. 

Majority of pools large-deep; 
very few shallow. 

Shallow pools much more 
prevalent than deep pools.  

Majority of pools small-
shallow or pools absent. 

SCORE 20      19      18      17     16 15     14     13    12    11 10    9     8     7     6 5    4    3    2    1    0 
 



 
 
 
 
4.   Sediment Deposition 

Little or no enlargement of 
islands or point bars and less 
than 20% of the bottom 
affected by sediment 
deposition. 

Some new increase in bar 
formation, mostly from 
gravel, sand or fine sediment; 
20-50% of the bottom 
affected; slight deposition in 
pools. 

Moderate deposition of new 
gravel, sand or fine sediment 
on old and new bars; 50-80% 
of the bottom affected; 
sediment deposits at 
obstructions, constrictions, 
and bends; moderate 
deposition of pools prevalent. 

Heavy despoits of fine 
material, increased bar 
development; 80% of the 
bottom changing frequently; 
pools almost absent due to 
substantial sediment 
deposition. 
 

SCORE 20      19      18      17     16 15     14     13    12    11 10    9     8     7     6 5    4    3    2    1    0 
5.   Channel Flow Status Water reaches base of both 

lower banks, and minimal 
amount of channel substrate is 
exposed. 

Water fills > 75% of the 
available channel; or <25% 
of channel substrate is 
exposed. 

Water fills 25-75% of the 
available channel, and/or 
riffle substrates are mostly 
exposed. 

Very little water in channel 
and mostly present as 
standing pools. 

SCORE 20      19      18      17     16 15     14     13    12    11 10    9     8     7     6 5    4    3    2    1    0 
6.   Channel Alteration Channelization or dredging 

absent or minimal; stream with 
normal pattern. 

Some channelization present, 
usually in areas of bridge 
abutments; evidence of past 
channelization, i.e., dredging, 
(greater than past 20 yr.) may 
be present, but recent 
channelization is not present. 

Channelization may be 
extensive; embankments or 
shoring structures present on 
both banks; and 40-80% of 
stream reach channelized and 
disrupted. 

Banks shored with gabion of 
cement; over 80% of the 
stream reach channelized and 
disrupted.  Instream habitat 
greatly altered or removed 
entirely. 

SCORE 20      19      18      17     16 15     14     13    12    11 10    9     8     7     6 5    4    3    2    1    0 
7.    Channel Sinuosity The bends in the stream 

increase the stream length 3-4 
times longer than if it was a 
straight line.  (Note – channel 
braiding is considered normal 
in coastal plains and other 
low-lying areas.  This 
parameter is not easily rated in 
these areas.   

The bends in the stream 
increase the stream length   
2-3 times longer than if it 
was in a straight line. 

The bends in the stream 
increase the stream length 2-
1 times longer than if it was 
in a straight line. 

Channel straight;  waterway 
has been channelized for a 
long distance. 

SCORE 20      19      18      17     16 15     14     13    12    11 10    9     8     7     6 5    4    3    2    1    0 
8.    Bank Stability Banks stable;  evidence of 

erosion or bank failure absent 
or minimal; little potential for 
future problems.  <5% of bank 
affected. 

Moderately stable, 
infrequent, small areas of 
erosion mostly healed over. 
5-30% of bank in reach has 
areas of erosion. 

Moderately unstable, 30-60% 
of bank in reach has areas of 
erosion, high erosion 
potential during floods. 

Unstable, many eroded areas, 
“ raw”  areas frequently along 
straight sections and bends; 
obvious bank sloughing; 60-
100% of bank has erosional 
scars. 

SCORE 
(LB) 

Left Bank       10        9 8         7         6 5         4         3 2          1          0 

SCORE 
(RB) 

Right Bank    10        9 8         7         6 5         4         3 2          1          0 

9. Vegetative 
Protection 
(score each bank) 

More than 90% of the 
streambank surfaces and 
immediate riparian zone 
covered by native vegetation, 
including trees, understory 
shrubs, or nonwoody 
macrophytes; vegetative 
disruption through grazing or 
mowing minimal or not 
evident; almost all plants 
allowed to grow naturally. 

70-90% of the streambank 
surfaces covered by native 
vegetation, but one class of 
plants is not well-
represented; disruption 
evident but not affecting full 
plant growth potential to any 
great extent; more than one-
half of the potential plant 
stubble height remaining. 

50-70% of the streambank 
surfaces covered by 
vegetation; disruption 
obvious; patches of bare soil 
or closely cropped vegetation 
common; less than one-half 
of the potential plant stubble 
height remaining. 

Less than 50% of the 
streambank surfaces covered 
by vegetation; disruptive of 
streambank vegetation is 
very high; vegetation has 
been removed to 5 
centimeters or less in average 
stubble height. 

SCORE 
(LB) 

Left Bank       10        9 8         7         6 5         4         3 2          1          0 

SCORE 
(RB) 

Right Bank    10        9 8         7         6 5         4         3 2          1          0 

10.   Riparian Vegetative 
Zone Width (score 
each bank riparian 
zone). 

Width of riparian zone > 18 
meters; human activities (i.e., 
parking lots, roadbeds, clear-
cuts, lawns, or crops) have not 
impacted zone 

Width of riparian zone 12-18 
meters; human activities have 
impacted zone only 
minimally. 

Width of riparian zone 6-12 
meters; human activities has 
inpacted zone a great deal. 

Width of riparian zone <6 
meters; little or no riparian 
vegetation due to human 
activities. 

SCORE 
(LB) 

Left Bank       10        9 8         7         6 5         4         3 2          1          0 

SCORE 
(RB) 

Right Bank    10        9 8         7         6 5         4         3 2          1          0 

Total Score 

89 
NOTES/COMMENTS; F4 Rosgen stream type.   



 
Low Gradient Stream Data Sheet 

 
STREAM NAME: 

 
P-1 US #2 (Williams Creek) 

 
LOCATION: 

 
 Warden Waste Site-near confluence of East Fork 

 
STATION: 

 
WP558  

 
DRAINAGE AREA (AC)  

 
BASIN/WATERSHED 

 
Green River/Williams Creek 

 
LAT: 37-24-25.2 

 
LONG:        87-03-46.6 

 
COUNTY; 

 
Ohio 

 
USGS 7.5 TOPO; 

 
Equality 

 
DATE: 

 
2/19/14 

 
TIME: 10:00 ET 

 
����AM    ����PM 

 
INVESTIGATORS; 

 
John Bottom/Bill Sampson 

TYPE SAMPLE:    ���� P-CHEM      ����  Macroinvertebrate      ����  FISH     ����  BACT. 
WEATHER: Now Past 24 hours Has there been a heavy rain in the last 7 days? Snow 
 ���� ���� Heavy rain ����Yes ����No 
 ���� ���� Steady rain Air temperature     46 °F.          Inches rainfall in past 24 hours 0.1 in 
 ���� ����Intermittent showers 25 % Cloud Cover 
 ���� ����Clear/sunny   
        P-Chem:  Temp (°F) 37.4 D.O. (mg/l)  % Saturation  pH(S.U.)  Cond. 257.0 ���� Grab 
   
INSTREAM WATERSHED  
FEATURES 

 
LOCAL WATERSHED FEATURES: 

 

Stream Width EOW 4.0 ft Predominant Surrounding Land Use:  
Stream Width BF 10.5 ft ���� Surface Mining  ���� Construction ���� Forest 
Stream Bottom Width 1.0 ft ���� Deep Mining ���� Commercial ���� Pasture/Grazing 
Avg. Bankfull Depth 1.0 ft ���� Oil Wells ���� Industrial ���� Silviculture 
Avg. H²O Depth Riffle 0.1 ft ���� Land Disposal ���� Row Crops ���� Urban Runoff/Storm Sewers 
      

 Hydraulic Structures:   Stream Flow; Stream Type; 
 ���� Dams ���� Bridge Abutments ���� Dry ���� Pooled ���� Low ���� Normal ���� Perennial ���� Intermittent 
 ���� Island ���� Waterfalls ���� High ���� Very Rapid or Torrential ���� Ephemeral ���� Seep 
 ���� Other  ���� Culverts      
      
 Riparian Vegetation:   Dom. Tree/Shrub Taxa Canopy Cover; Channel Alterations; 
 Dominate Type: Red maple ���� Fully Exposed (0-25%) ���� Dredging 
 ���� Trees ���� Shrubs Sycamore ���� Partially Exposed (25-50%) ���� Channelization 
 ���� Grasses ���� Herbaceous Pinoak ���� Partially Shaded (50-75%)  (���� Full ���� Partial) 
 Number of Strata 3  Walnut ���� Fully Shaded (75-100%) Berm next to channel 

   Tulip poplar   
      
      
Substrate  ���� Est. ���� P.C Riffle 10 %  Run; 10 % Pool 80 % 
      
Silt/Clay (<0.06 mm) 10 10   100 
Sand (0.06-2 mm)    
Gravel (2-64 mm) 90 90  
Cobble  (64-256 mm)    
Boulders (>256 mm)    
Bedrock    

Habitat Condition Category 
Parameter Optimal Suboptimal Marginal Poor 

 
1. Epifaunal 

Substrate/ 
Available  
Cover 

Greater than 50% of substrate 
favorable for epifaunal 
colonization and fish cover; mix 
of snags, submerged logs, 
undercut banks, cobble or other 
stable habitat and at stage to 
allow full colonization potential 
(i.e., logs/snags that are not new 
fall and not transient. 

30-50% mix of stable habitat; 
well suited for full 
colonization potential; 
adequate habitat for 
maintenance of populations; 
presence of additional 
substrate in the form of new 
fall, but not yet prepared for 
colonization (may rate at 
high end of scale). 

10-30% mix of stable habitat; 
habitat availability less than 
desirable; substrate frequently 
disturbed or removed. 

Less than 10-% stable 
habitat”  lack of habitat is 
obvious; substrate unstable 
or lacking. 

SCORE 20      19      18      17     16  15     14     13    12    11  10    9     8     7     6    5    4    3    2    1    0 
 
2. Pool Substrate/ 

Characterization 

Mixture of substrate materials, 
with gravel and firm sand 
prevalent; root mats and 
submerged vegetation common. 

Mixture of soft sand, mud, or 
clay; mud may be dominant; 
some root mats and 
submerged vegetation 
present. 

All mud or clay or sand 
bottom;  little or no root mat;  
no submerged vegetation. 

Hard-pan clay or bedrock; 
no root mat or vegetation. 

SCORE 20      19      18      17     16  15     14     13    12    11  10    9     8     7     6    5    4    3    2    1    0 
 
3.  Pool Availability 

Even mix of large shallow, large-
deep, small-shallow, small-deep 
pools present. 

Majority of pools large-deep; 
very few shallow. 

Shallow pools much more 
prevalent than deep pools.  

Majority of pools small-
shallow or pools absent. 

SCORE 20      19      18      17     16 15     14     13    12    11 10    9     8     7     6 5    4    3    2    1    0 
 



 
 
 
 
4.   Sediment Deposition 

Little or no enlargement of 
islands or point bars and less 
than 20% of the bottom 
affected by sediment 
deposition. 

Some new increase in bar 
formation, mostly from 
gravel, sand or fine sediment; 
20-50% of the bottom 
affected; slight deposition in 
pools. 

Moderate deposition of new 
gravel, sand or fine sediment 
on old and new bars; 50-80% 
of the bottom affected; 
sediment deposits at 
obstructions, constrictions, 
and bends; moderate 
deposition of pools prevalent. 

Heavy despoits of fine 
material, increased bar 
development; 80% of the 
bottom changing frequently; 
pools almost absent due to 
substantial sediment 
deposition. 
 

SCORE 20      19      18      17     16 15     14     13    12    11 10    9     8     7     6 5    4    3    2    1    0 
5.   Channel Flow Status Water reaches base of both 

lower banks, and minimal 
amount of channel substrate is 
exposed. 

Water fills > 75% of the 
available channel; or <25% 
of channel substrate is 
exposed. 

Water fills 25-75% of the 
available channel, and/or 
riffle substrates are mostly 
exposed. 

Very little water in channel 
and mostly present as 
standing pools. 

SCORE 20      19      18      17     16 15     14     13    12    11 10    9     8     7     6 5    4    3    2    1    0 
6.   Channel Alteration Channelization or dredging 

absent or minimal; stream with 
normal pattern. 

Some channelization present, 
usually in areas of bridge 
abutments; evidence of past 
channelization, i.e., dredging, 
(greater than past 20 yr.) may 
be present, but recent 
channelization is not present. 

Channelization may be 
extensive; embankments or 
shoring structures present on 
both banks; and 40-80% of 
stream reach channelized and 
disrupted. 

Banks shored with gabion of 
cement; over 80% of the 
stream reach channelized and 
disrupted.  Instream habitat 
greatly altered or removed 
entirely. 

SCORE 20      19      18      17     16 15     14     13    12    11 10    9     8     7     6 5    4    3    2    1    0 
7.    Channel Sinuosity The bends in the stream 

increase the stream length 3-4 
times longer than if it was a 
straight line.  (Note – channel 
braiding is considered normal 
in coastal plains and other 
low-lying areas.  This 
parameter is not easily rated in 
these areas.   

The bends in the stream 
increase the stream length   
2-3 times longer than if it 
was in a straight line. 

The bends in the stream 
increase the stream length 2-
1 times longer than if it was 
in a straight line. 

Channel straight;  waterway 
has been channelized for a 
long distance. 

SCORE 20      19      18      17     16 15     14     13    12    11 10    9     8     7     6 5    4    3    2    1    0 
8.    Bank Stability Banks stable;  evidence of 

erosion or bank failure absent 
or minimal; little potential for 
future problems.  <5% of bank 
affected. 

Moderately stable, 
infrequent, small areas of 
erosion mostly healed over. 
5-30% of bank in reach has 
areas of erosion. 

Moderately unstable, 30-60% 
of bank in reach has areas of 
erosion, high erosion 
potential during floods. 

Unstable, many eroded areas, 
“ raw”  areas frequently along 
straight sections and bends; 
obvious bank sloughing; 60-
100% of bank has erosional 
scars. 

SCORE 
(LB) 

Left Bank       10        9 8         7         6 5         4         3 2          1          0 

SCORE 
(RB) 

Right Bank    10        9 8         7         6 5         4         3 2          1          0 

9. Vegetative 
Protection 
(score each bank) 

More than 90% of the 
streambank surfaces and 
immediate riparian zone 
covered by native vegetation, 
including trees, understory 
shrubs, or nonwoody 
macrophytes; vegetative 
disruption through grazing or 
mowing minimal or not 
evident; almost all plants 
allowed to grow naturally. 

70-90% of the streambank 
surfaces covered by native 
vegetation, but one class of 
plants is not well-
represented; disruption 
evident but not affecting full 
plant growth potential to any 
great extent; more than one-
half of the potential plant 
stubble height remaining. 

50-70% of the streambank 
surfaces covered by 
vegetation; disruption 
obvious; patches of bare soil 
or closely cropped vegetation 
common; less than one-half 
of the potential plant stubble 
height remaining. 

Less than 50% of the 
streambank surfaces covered 
by vegetation; disruptive of 
streambank vegetation is 
very high; vegetation has 
been removed to 5 
centimeters or less in average 
stubble height. 

SCORE 
(LB) 

Left Bank       10        9 8         7         6 5         4         3 2          1          0 

SCORE 
(RB) 

Right Bank    10        9 8         7         6 5         4         3 2          1          0 

10.   Riparian Vegetative 
Zone Width (score 
each bank riparian 
zone). 

Width of riparian zone > 18 
meters; human activities (i.e., 
parking lots, roadbeds, clear-
cuts, lawns, or crops) have not 
impacted zone 

Width of riparian zone 12-18 
meters; human activities have 
impacted zone only 
minimally. 

Width of riparian zone 6-12 
meters; human activities has 
inpacted zone a great deal. 

Width of riparian zone <6 
meters; little or no riparian 
vegetation due to human 
activities. 

SCORE 
(LB) 

Left Bank       10        9 8         7         6 5         4         3 2          1          0 

SCORE 
(RB) 

Right Bank    10        9 8         7         6 5         4         3 2          1          0 

Total Score 

97 
NOTES/COMMENTS; F4/6 Rosgen stream type.   



 
Low Gradient Stream Data Sheet 

 
STREAM NAME: 

 
P-1 MS (Williams Creek) 

 
LOCATION: 

 
 Warden Waste Site-middle section 

 
STATION: 

 
WP 645 

 
DRAINAGE AREA (AC)  

 
BASIN/WATERSHED 

 
Green River/Williams Creek 

 
LAT: 37-24-09.6 

 
LONG:        87-03-43.8 

 
COUNTY; 

 
Ohio 

 
USGS 7.5 TOPO; 

 
Equality 

 
DATE: 

 
2/19/14 

 
TIME: 1:45 ET 

 
����AM    ����PM 

 
INVESTIGATORS; 

 
John Bottom/Bill Sampson 

TYPE SAMPLE:    ���� P-CHEM      ����  Macroinvertebrate      ����  FISH     ����  BACT. 
WEATHER: Now Past 24 hours Has there been a heavy rain in the last 7 days? Snow 
 ���� ���� Heavy rain ����Yes ����No 
 ���� ���� Steady rain Air temperature     60 °F.          Inches rainfall in past 24 hours 0.1 in 
 ���� ����Intermittent showers 5 % Cloud Cover 

Clear ���� ����Clear/sunny   
        P-Chem:  Temp (°F) 46.6 D.O. (mg/l)  % Saturation  pH(S.U.)  Cond. 258.0 ���� Grab 
   
INSTREAM WATERSHED  
FEATURES 

 
LOCAL WATERSHED FEATURES: 

 

Stream Width EOW 8-10 ft Predominant Surrounding Land Use:  
Stream Width BF 12.0 ft ���� Surface Mining  ���� Construction ���� Forest 
Stream Bottom Width 3.0 ft ���� Deep Mining ���� Commercial ���� Pasture/Grazing 
Avg. Bankfull Depth 1.5 ft ���� Oil Wells ���� Industrial ���� Silviculture 
Avg. H²O Depth Riffle 0.3 ft ���� Land Disposal ���� Row Crops ���� Urban Runoff/Storm Sewers 
      

 Hydraulic Structures:   Stream Flow; Stream Type; 
 ���� Dams ���� Bridge Abutments ���� Dry ���� Pooled ���� Low ���� Normal ���� Perennial ���� Intermittent 
 ���� Island ���� Waterfalls ���� High ���� Very Rapid or Torrential ���� Ephemeral ���� Seep 
 ���� Other  ���� Culverts      
      
 Riparian Vegetation:   Dom. Tree/Shrub Taxa Canopy Cover; Channel Alterations; 
 Dominate Type: Maple ���� Fully Exposed (0-25%) ���� Dredging 
 ���� Trees ���� Shrubs Redcedar ���� Partially Exposed (25-50%) ���� Channelization 
 ���� Grasses ���� Herbaceous Pinoak ���� Partially Shaded (50-75%)  (���� Full ���� Partial) 
 Number of Strata 3  Swamp chestnut oak ���� Fully Shaded (75-100%)  

      
      
      
Substrate  ���� Est. ���� P.C Riffle 30 %  Run; 30 % Pool 40 % 
      
Silt/Clay (<0.06 mm) 20 25     80 
Sand (0.06-2 mm) 20 25     10 
Gravel (2-64 mm) 60 50     10 
Cobble  (64-256 mm)    
Boulders (>256 mm)    
Bedrock    

Habitat Condition Category 
Parameter Optimal Suboptimal Marginal Poor 

 
1. Epifaunal 

Substrate/ 
Available  
Cover 

Greater than 50% of substrate 
favorable for epifaunal 
colonization and fish cover; mix 
of snags, submerged logs, 
undercut banks, cobble or other 
stable habitat and at stage to 
allow full colonization potential 
(i.e., logs/snags that are not new 
fall and not transient. 

30-50% mix of stable habitat; 
well suited for full 
colonization potential; 
adequate habitat for 
maintenance of populations; 
presence of additional 
substrate in the form of new 
fall, but not yet prepared for 
colonization (may rate at 
high end of scale). 

10-30% mix of stable habitat; 
habitat availability less than 
desirable; substrate frequently 
disturbed or removed. 

Less than 10-% stable 
habitat”  lack of habitat is 
obvious; substrate unstable 
or lacking. 

SCORE 20      19      18      17     16  15     14     13    12    11  10    9     8     7     6    5    4    3    2    1    0 
 
2. Pool Substrate/ 

Characterization 

Mixture of substrate materials, 
with gravel and firm sand 
prevalent; root mats and 
submerged vegetation common. 

Mixture of soft sand, mud, or 
clay; mud may be dominant; 
some root mats and 
submerged vegetation 
present. 

All mud or clay or sand 
bottom;  little or no root mat;  
no submerged vegetation. 

Hard-pan clay or bedrock; 
no root mat or vegetation. 

SCORE 20      19      18      17     16  15     14     13    12    11  10    9     8     7     6    5    4    3    2    1    0 
 
3.  Pool Availability 

Even mix of large shallow, large-
deep, small-shallow, small-deep 
pools present. 

Majority of pools large-deep; 
very few shallow. 

Shallow pools much more 
prevalent than deep pools.  

Majority of pools small-
shallow or pools absent. 

SCORE 20      19      18      17     16 15     14     13    12    11 10    9     8     7     6 5    4    3    2    1    0 
 



 
 
 
 
4.   Sediment Deposition 

Little or no enlargement of 
islands or point bars and less 
than 20% of the bottom 
affected by sediment 
deposition. 

Some new increase in bar 
formation, mostly from 
gravel, sand or fine sediment; 
20-50% of the bottom 
affected; slight deposition in 
pools. 

Moderate deposition of new 
gravel, sand or fine sediment 
on old and new bars; 50-80% 
of the bottom affected; 
sediment deposits at 
obstructions, constrictions, 
and bends; moderate 
deposition of pools prevalent. 

Heavy despoits of fine 
material, increased bar 
development; 80% of the 
bottom changing frequently; 
pools almost absent due to 
substantial sediment 
deposition. 
 

SCORE 20      19      18      17     16 15     14     13    12    11 10    9     8     7     6 5    4    3    2    1    0 
5.   Channel Flow Status Water reaches base of both 

lower banks, and minimal 
amount of channel substrate is 
exposed. 

Water fills > 75% of the 
available channel; or <25% 
of channel substrate is 
exposed. 

Water fills 25-75% of the 
available channel, and/or 
riffle substrates are mostly 
exposed. 

Very little water in channel 
and mostly present as 
standing pools. 

SCORE 20      19      18      17     16 15     14     13    12    11 10    9     8     7     6 5    4    3    2    1    0 
6.   Channel Alteration Channelization or dredging 

absent or minimal; stream with 
normal pattern. 

Some channelization present, 
usually in areas of bridge 
abutments; evidence of past 
channelization, i.e., dredging, 
(greater than past 20 yr.) may 
be present, but recent 
channelization is not present. 

Channelization may be 
extensive; embankments or 
shoring structures present on 
both banks; and 40-80% of 
stream reach channelized and 
disrupted. 

Banks shored with gabion of 
cement; over 80% of the 
stream reach channelized and 
disrupted.  Instream habitat 
greatly altered or removed 
entirely. 

SCORE 20      19      18      17     16 15     14     13    12    11 10    9     8     7     6 5    4    3    2    1    0 
7.    Channel Sinuosity The bends in the stream 

increase the stream length 3-4 
times longer than if it was a 
straight line.  (Note – channel 
braiding is considered normal 
in coastal plains and other 
low-lying areas.  This 
parameter is not easily rated in 
these areas.   

The bends in the stream 
increase the stream length   
2-3 times longer than if it 
was in a straight line. 

The bends in the stream 
increase the stream length 2-
1 times longer than if it was 
in a straight line. 

Channel straight;  waterway 
has been channelized for a 
long distance. 

SCORE 20      19      18      17     16 15     14     13    12    11 10    9     8     7     6 5    4    3    2    1    0 
8.    Bank Stability Banks stable;  evidence of 

erosion or bank failure absent 
or minimal; little potential for 
future problems.  <5% of bank 
affected. 

Moderately stable, 
infrequent, small areas of 
erosion mostly healed over. 
5-30% of bank in reach has 
areas of erosion. 

Moderately unstable, 30-60% 
of bank in reach has areas of 
erosion, high erosion 
potential during floods. 

Unstable, many eroded areas, 
“ raw”  areas frequently along 
straight sections and bends; 
obvious bank sloughing; 60-
100% of bank has erosional 
scars. 

SCORE 
(LB) 

Left Bank       10        9 8         7         6 5         4         3 2          1          0 

SCORE 
(RB) 

Right Bank    10        9 8         7         6 5         4         3 2          1          0 

9. Vegetative 
Protection 
(score each bank) 

More than 90% of the 
streambank surfaces and 
immediate riparian zone 
covered by native vegetation, 
including trees, understory 
shrubs, or nonwoody 
macrophytes; vegetative 
disruption through grazing or 
mowing minimal or not 
evident; almost all plants 
allowed to grow naturally. 

70-90% of the streambank 
surfaces covered by native 
vegetation, but one class of 
plants is not well-
represented; disruption 
evident but not affecting full 
plant growth potential to any 
great extent; more than one-
half of the potential plant 
stubble height remaining. 

50-70% of the streambank 
surfaces covered by 
vegetation; disruption 
obvious; patches of bare soil 
or closely cropped vegetation 
common; less than one-half 
of the potential plant stubble 
height remaining. 

Less than 50% of the 
streambank surfaces covered 
by vegetation; disruptive of 
streambank vegetation is 
very high; vegetation has 
been removed to 5 
centimeters or less in average 
stubble height. 

SCORE 
(LB) 

Left Bank       10        9 8         7         6 5         4         3 2          1          0 

SCORE 
(RB) 

Right Bank    10        9 8         7         6 5         4         3 2          1          0 

10.   Riparian Vegetative 
Zone Width (score 
each bank riparian 
zone). 

Width of riparian zone > 18 
meters; human activities (i.e., 
parking lots, roadbeds, clear-
cuts, lawns, or crops) have not 
impacted zone 

Width of riparian zone 12-18 
meters; human activities have 
impacted zone only 
minimally. 

Width of riparian zone 6-12 
meters; human activities has 
inpacted zone a great deal. 

Width of riparian zone <6 
meters; little or no riparian 
vegetation due to human 
activities. 

SCORE 
(LB) 

Left Bank       10        9 8         7         6 5         4         3 2          1          0 

SCORE 
(RB) 

Right Bank    10        9 8         7         6 5         4         3 2          1          0 

Total Score 

95 
NOTES/COMMENTS; F4/6 Rosgen stream type.   



 
Low Gradient Stream Data Sheet 

 
STREAM NAME: 

 
P-1DS (Williams Creek) 

 
LOCATION: 

 
 Warden Waste Site-lower end of site near Rt 69 

 
STATION: 

 
WP719  

 
DRAINAGE AREA (AC)  

 
BASIN/WATERSHED 

 
Green River/Williams Creek 

 
LAT: 37-24-09.6 

 
LONG:        87-03-43.8 

 
COUNTY; 

 
Ohio 

 
USGS 7.5 TOPO; 

 
Equality 

 
DATE: 

 
2/20/14 

 
TIME: 9:00 ET 

 
����AM    ����PM 

 
INVESTIGATORS; 

 
John Bottom/Bill Sampson 

TYPE SAMPLE:    ���� P-CHEM      ����  Macroinvertebrate      ����  FISH     ����  BACT. 
WEATHER: Now Past 24 hours Has there been a heavy rain in the last 7 days? Snow 
 ���� ���� Heavy rain ����Yes ����No 
 ���� ���� Steady rain Air temperature     50 °F.          Inches rainfall in past 24 hours 0.1 in 
 ���� ����Intermittent showers 100 % Cloud Cover 

Clear ���� ����Clear/sunny   
        P-Chem:  Temp (°F) 36.5 D.O. (mg/l)  % Saturation  pH(S.U.)  Cond. 263.0 ���� Grab 
   
INSTREAM WATERSHED  
FEATURES 

 
LOCAL WATERSHED FEATURES: 

 

Stream Width EOW 5.0 ft Predominant Surrounding Land Use:  
Stream Width BF 10.0 ft ���� Surface Mining  ���� Construction ���� Forest 
Stream Bottom Width 3.0 ft ���� Deep Mining ���� Commercial ���� Pasture/Grazing 
Avg. Bankfull Depth 1.5 ft ���� Oil Wells ���� Industrial ���� Silviculture 
Avg. H²O Depth Riffle 0.3 ft ���� Land Disposal ���� Row Crops ���� Urban Runoff/Storm Sewers 
      

 Hydraulic Structures:   Stream Flow; Stream Type; 
 ���� Dams ���� Bridge Abutments ���� Dry ���� Pooled ���� Low ���� Normal ���� Perennial ���� Intermittent 
 ���� Island ���� Waterfalls ���� High ���� Very Rapid or Torrential ���� Ephemeral ���� Seep 
 ���� Other  ���� Culverts      
      
 Riparian Vegetation:   Dom. Tree/Shrub Taxa Canopy Cover; Channel Alterations; 
 Dominate Type: Sugar maple ���� Fully Exposed (0-25%) ���� Dredging 
 ���� Trees ���� Shrubs Beech ���� Partially Exposed (25-50%) ���� Channelization 
 ���� Grasses ���� Herbaceous Hophornbeam ���� Partially Shaded (50-75%)  (���� Full ���� Partial) 
 Number of Strata 3  Swamp chestnut oak ���� Fully Shaded (75-100%)  

      
      
      
Substrate  ���� Est. ���� P.C Riffle 5 %  Run; 5 % Pool 90 % 
      
Silt/Clay (<0.06 mm) 90 90   100 
Sand (0.06-2 mm)    
Gravel (2-64 mm) 10 10  
Cobble  (64-256 mm)    
Boulders (>256 mm)    
Bedrock    

Habitat Condition Category 
Parameter Optimal Suboptimal Marginal Poor 

 
1. Epifaunal 

Substrate/ 
Available  
Cover 

Greater than 50% of substrate 
favorable for epifaunal 
colonization and fish cover; mix 
of snags, submerged logs, 
undercut banks, cobble or other 
stable habitat and at stage to 
allow full colonization potential 
(i.e., logs/snags that are not new 
fall and not transient. 

30-50% mix of stable habitat; 
well suited for full 
colonization potential; 
adequate habitat for 
maintenance of populations; 
presence of additional 
substrate in the form of new 
fall, but not yet prepared for 
colonization (may rate at 
high end of scale). 

10-30% mix of stable habitat; 
habitat availability less than 
desirable; substrate frequently 
disturbed or removed. 

Less than 10-% stable 
habitat”  lack of habitat is 
obvious; substrate unstable 
or lacking. 

SCORE 20      19      18      17     16  15     14     13    12    11  10    9     8     7     6    5    4    3    2    1    0 
 
2. Pool Substrate/ 

Characterization 

Mixture of substrate materials, 
with gravel and firm sand 
prevalent; root mats and 
submerged vegetation common. 

Mixture of soft sand, mud, or 
clay; mud may be dominant; 
some root mats and 
submerged vegetation 
present. 

All mud or clay or sand 
bottom;  little or no root mat;  
no submerged vegetation. 

Hard-pan clay or bedrock; 
no root mat or vegetation. 

SCORE 20      19      18      17     16  15     14     13    12    11  10    9     8     7     6    5    4    3    2    1    0 
 
3.  Pool Availability 

Even mix of large shallow, large-
deep, small-shallow, small-deep 
pools present. 

Majority of pools large-deep; 
very few shallow. 

Shallow pools much more 
prevalent than deep pools.  

Majority of pools small-
shallow or pools absent. 

SCORE 20      19      18      17     16 15     14     13    12    11 10    9     8     7     6 5    4    3    2    1    0 
 



 
 
 
 
4.   Sediment Deposition 

Little or no enlargement of 
islands or point bars and less 
than 20% of the bottom 
affected by sediment 
deposition. 

Some new increase in bar 
formation, mostly from 
gravel, sand or fine sediment; 
20-50% of the bottom 
affected; slight deposition in 
pools. 

Moderate deposition of new 
gravel, sand or fine sediment 
on old and new bars; 50-80% 
of the bottom affected; 
sediment deposits at 
obstructions, constrictions, 
and bends; moderate 
deposition of pools prevalent. 

Heavy despoits of fine 
material, increased bar 
development; 80% of the 
bottom changing frequently; 
pools almost absent due to 
substantial sediment 
deposition. 
 

SCORE 20      19      18      17     16 15     14     13    12    11 10    9     8     7     6 5    4    3    2    1    0 
5.   Channel Flow Status Water reaches base of both 

lower banks, and minimal 
amount of channel substrate is 
exposed. 

Water fills > 75% of the 
available channel; or <25% 
of channel substrate is 
exposed. 

Water fills 25-75% of the 
available channel, and/or 
riffle substrates are mostly 
exposed. 

Very little water in channel 
and mostly present as 
standing pools. 

SCORE 20      19      18      17     16 15     14     13    12    11 10    9     8     7     6 5    4    3    2    1    0 
6.   Channel Alteration Channelization or dredging 

absent or minimal; stream with 
normal pattern. 

Some channelization present, 
usually in areas of bridge 
abutments; evidence of past 
channelization, i.e., dredging, 
(greater than past 20 yr.) may 
be present, but recent 
channelization is not present. 

Channelization may be 
extensive; embankments or 
shoring structures present on 
both banks; and 40-80% of 
stream reach channelized and 
disrupted. 

Banks shored with gabion of 
cement; over 80% of the 
stream reach channelized and 
disrupted.  Instream habitat 
greatly altered or removed 
entirely. 

SCORE 20      19      18      17     16 15     14     13    12    11 10    9     8     7     6 5    4    3    2    1    0 
7.    Channel Sinuosity The bends in the stream 

increase the stream length 3-4 
times longer than if it was a 
straight line.  (Note – channel 
braiding is considered normal 
in coastal plains and other 
low-lying areas.  This 
parameter is not easily rated in 
these areas.   

The bends in the stream 
increase the stream length   
2-3 times longer than if it 
was in a straight line. 

The bends in the stream 
increase the stream length 2-
1 times longer than if it was 
in a straight line. 

Channel straight;  waterway 
has been channelized for a 
long distance. 

SCORE 20      19      18      17     16 15     14     13    12    11 10    9     8     7     6 5    4    3    2    1    0 
8.    Bank Stability Banks stable;  evidence of 

erosion or bank failure absent 
or minimal; little potential for 
future problems.  <5% of bank 
affected. 

Moderately stable, 
infrequent, small areas of 
erosion mostly healed over. 
5-30% of bank in reach has 
areas of erosion. 

Moderately unstable, 30-60% 
of bank in reach has areas of 
erosion, high erosion 
potential during floods. 

Unstable, many eroded areas, 
“ raw”  areas frequently along 
straight sections and bends; 
obvious bank sloughing; 60-
100% of bank has erosional 
scars. 

SCORE 
(LB) 

Left Bank       10        9 8         7         6 5         4         3 2          1          0 

SCORE 
(RB) 

Right Bank    10        9 8         7         6 5         4         3 2          1          0 

9. Vegetative 
Protection 
(score each bank) 

More than 90% of the 
streambank surfaces and 
immediate riparian zone 
covered by native vegetation, 
including trees, understory 
shrubs, or nonwoody 
macrophytes; vegetative 
disruption through grazing or 
mowing minimal or not 
evident; almost all plants 
allowed to grow naturally. 

70-90% of the streambank 
surfaces covered by native 
vegetation, but one class of 
plants is not well-
represented; disruption 
evident but not affecting full 
plant growth potential to any 
great extent; more than one-
half of the potential plant 
stubble height remaining. 

50-70% of the streambank 
surfaces covered by 
vegetation; disruption 
obvious; patches of bare soil 
or closely cropped vegetation 
common; less than one-half 
of the potential plant stubble 
height remaining. 

Less than 50% of the 
streambank surfaces covered 
by vegetation; disruptive of 
streambank vegetation is 
very high; vegetation has 
been removed to 5 
centimeters or less in average 
stubble height. 

SCORE 
(LB) 

Left Bank       10        9 8         7         6 5         4         3 2          1          0 

SCORE 
(RB) 

Right Bank    10        9 8         7         6 5         4         3 2          1          0 

10.   Riparian Vegetative 
Zone Width (score 
each bank riparian 
zone). 

Width of riparian zone > 18 
meters; human activities (i.e., 
parking lots, roadbeds, clear-
cuts, lawns, or crops) have not 
impacted zone 

Width of riparian zone 12-18 
meters; human activities have 
impacted zone only 
minimally. 

Width of riparian zone 6-12 
meters; human activities has 
inpacted zone a great deal. 

Width of riparian zone <6 
meters; little or no riparian 
vegetation due to human 
activities. 

SCORE 
(LB) 

Left Bank       10        9 8         7         6 5         4         3 2          1          0 

SCORE 
(RB) 

Right Bank    10        9 8         7         6 5         4         3 2          1          0 

Total Score 

97 
NOTES/COMMENTS; F6 Rosgen stream type.   



 
Low Gradient Stream Data Sheet 

 
STREAM NAME: 

 
P-2US 

 
LOCATION: 

 
Warden Waste Site-southwest corner of site near Rt 69 

 
STATION: 

 
WP479 

 
DRAINAGE AREA (AC)  

 
BASIN/WATERSHED 

 
Green River/Williams Creek 

 
LAT: 37-23-58.9 

 
LONG:        87-03-48.0 

 
COUNTY; 

 
Ohio 

 
USGS 7.5 TOPO; 

 
Equality 

 
DATE: 

 
2/18/14 

 
TIME: 2:21 ET 

 
����AM    ����PM 

 
INVESTIGATORS; 

 
John Bottom/Bill Sampson 

TYPE SAMPLE:    ���� P-CHEM      ����  Macroinvertebrate      ����  FISH     ����  BACT. 
WEATHER: Now Past 24 hours Has there been a heavy rain in the last 7 days? Snow 
 ���� ���� Heavy rain ����Yes ����No 
 ���� ���� Steady rain Air temperature     54 °F.          Inches rainfall in past 24 hours 0.24 in 
 ���� ����Intermittent showers 15 % Cloud Cover 

Clear ���� ����Clear/sunny   
        P-Chem:  Temp (°F) 42.4 D.O. (mg/l)  % Saturation  pH(S.U.)  Cond. 431.0 ���� Grab 
   
INSTREAM WATERSHED  
FEATURES 

 
LOCAL WATERSHED FEATURES: 

 

Stream Width EOW 5.6 ft Predominant Surrounding Land Use:  
Stream Width BF 10.0 ft ���� Surface Mining  ���� Construction ���� Forest 
Stream Bottom Width 1.5 ft ���� Deep Mining ���� Commercial ���� Pasture/Grazing 
Avg. Bankfull Depth 1-1.5 ft ���� Oil Wells ���� Industrial ���� Silviculture 
Avg. H²O Depth Riffle 0.35 ft ���� Land Disposal ���� Row Crops ���� Urban Runoff/Storm Sewers 
      

 Hydraulic Structures:   Stream Flow; Stream Type; 
 ���� Dams ���� Bridge Abutments ���� Dry ���� Pooled ���� Low ���� Normal ���� Perennial ���� Intermittent 
 ���� Island ���� Waterfalls ���� High ���� Very Rapid or Torrential ���� Ephemeral ���� Seep 
 ���� Other  ���� Culverts      
      
 Riparian Vegetation:   Dom. Tree/Shrub Taxa Canopy Cover; Channel Alterations; 
 Dominate Type: Sugarberry ���� Fully Exposed (0-25%) ���� Dredging 
 ���� Trees ���� Shrubs Redcedar ���� Partially Exposed (25-50%) ���� Channelization 
 ���� Grasses ���� Herbaceous Blackgum ���� Partially Shaded (50-75%)  (���� Full ���� Partial) 
 Number of Strata 3  Red oak ���� Fully Shaded (75-100%)  

   Pin oak   
      
      
Substrate  ���� Est. ���� P.C Riffle  %  Run; 60 % Pool 40 % 
      
Silt/Clay (<0.06 mm)  20     20 
Sand (0.06-2 mm)  40     40 
Gravel (2-64 mm)  40     40 
Cobble  (64-256 mm)    
Boulders (>256 mm)    
Bedrock    

Habitat Condition Category 
Parameter Optimal Suboptimal Marginal Poor 

 
1. Epifaunal 

Substrate/ 
Available  
Cover 

Greater than 50% of substrate 
favorable for epifaunal 
colonization and fish cover; mix 
of snags, submerged logs, 
undercut banks, cobble or other 
stable habitat and at stage to 
allow full colonization potential 
(i.e., logs/snags that are not new 
fall and not transient. 

30-50% mix of stable habitat; 
well suited for full 
colonization potential; 
adequate habitat for 
maintenance of populations; 
presence of additional 
substrate in the form of new 
fall, but not yet prepared for 
colonization (may rate at 
high end of scale). 

10-30% mix of stable habitat; 
habitat availability less than 
desirable; substrate frequently 
disturbed or removed. 

Less than 10-% stable 
habitat”  lack of habitat is 
obvious; substrate unstable 
or lacking. 

SCORE 20      19      18      17     16  15     14     13    12    11  10    9     8     7     6    5    4    3    2    1    0 
 
2. Pool Substrate/ 

Characterization 

Mixture of substrate materials, 
with gravel and firm sand 
prevalent; root mats and 
submerged vegetation common. 

Mixture of soft sand, mud, or 
clay; mud may be dominant; 
some root mats and 
submerged vegetation 
present. 

All mud or clay or sand 
bottom;  little or no root mat;  
no submerged vegetation. 

Hard-pan clay or bedrock; 
no root mat or vegetation. 

SCORE 20      19      18      17     16  15     14     13    12    11  10    9     8     7     6    5    4    3    2    1    0 
 
3.  Pool Availability 

Even mix of large shallow, large-
deep, small-shallow, small-deep 
pools present. 

Majority of pools large-deep; 
very few shallow. 

Shallow pools much more 
prevalent than deep pools.  

Majority of pools small-
shallow or pools absent. 

SCORE 20      19      18      17     16 15     14     13    12    11 10    9     8     7     6 5    4    3    2    1    0 
 



 
 
 
 
4.   Sediment Deposition 

Little or no enlargement of 
islands or point bars and less 
than 20% of the bottom 
affected by sediment 
deposition. 

Some new increase in bar 
formation, mostly from 
gravel, sand or fine sediment; 
20-50% of the bottom 
affected; slight deposition in 
pools. 

Moderate deposition of new 
gravel, sand or fine sediment 
on old and new bars; 50-80% 
of the bottom affected; 
sediment deposits at 
obstructions, constrictions, 
and bends; moderate 
deposition of pools prevalent. 

Heavy despoits of fine 
material, increased bar 
development; 80% of the 
bottom changing frequently; 
pools almost absent due to 
substantial sediment 
deposition. 
 

SCORE 20      19      18      17     16 15     14     13    12    11 10    9     8     7     6 5    4    3    2    1    0 
5.   Channel Flow Status Water reaches base of both 

lower banks, and minimal 
amount of channel substrate is 
exposed. 

Water fills > 75% of the 
available channel; or <25% 
of channel substrate is 
exposed. 

Water fills 25-75% of the 
available channel, and/or 
riffle substrates are mostly 
exposed. 

Very little water in channel 
and mostly present as 
standing pools. 

SCORE 20      19      18      17     16 15     14     13    12    11 10    9     8     7     6 5    4    3    2    1    0 
6.   Channel Alteration Channelization or dredging 

absent or minimal; stream with 
normal pattern. 

Some channelization present, 
usually in areas of bridge 
abutments; evidence of past 
channelization, i.e., dredging, 
(greater than past 20 yr.) may 
be present, but recent 
channelization is not present. 

Channelization may be 
extensive; embankments or 
shoring structures present on 
both banks; and 40-80% of 
stream reach channelized and 
disrupted. 

Banks shored with gabion of 
cement; over 80% of the 
stream reach channelized and 
disrupted.  Instream habitat 
greatly altered or removed 
entirely. 

SCORE 20      19      18      17     16 15     14     13    12    11 10    9     8     7     6 5    4    3    2    1    0 
7.    Channel Sinuosity The bends in the stream 

increase the stream length 3-4 
times longer than if it was a 
straight line.  (Note – channel 
braiding is considered normal 
in coastal plains and other 
low-lying areas.  This 
parameter is not easily rated in 
these areas.   

The bends in the stream 
increase the stream length   
2-3 times longer than if it 
was in a straight line. 

The bends in the stream 
increase the stream length 2-
1 times longer than if it was 
in a straight line. 

Channel straight;  waterway 
has been channelized for a 
long distance. 

SCORE 20      19      18      17     16 15     14     13    12    11 10    9     8     7     6 5    4    3    2    1    0 
8.    Bank Stability Banks stable;  evidence of 

erosion or bank failure absent 
or minimal; little potential for 
future problems.  <5% of bank 
affected. 

Moderately stable, 
infrequent, small areas of 
erosion mostly healed over. 
5-30% of bank in reach has 
areas of erosion. 

Moderately unstable, 30-60% 
of bank in reach has areas of 
erosion, high erosion 
potential during floods. 

Unstable, many eroded areas, 
“ raw”  areas frequently along 
straight sections and bends; 
obvious bank sloughing; 60-
100% of bank has erosional 
scars. 

SCORE 
(LB) 

Left Bank       10        9 8         7         6 5         4         3 2          1          0 

SCORE 
(RB) 

Right Bank    10        9 8         7         6 5         4         3 2          1          0 

9. Vegetative 
Protection 
(score each bank) 

More than 90% of the 
streambank surfaces and 
immediate riparian zone 
covered by native vegetation, 
including trees, understory 
shrubs, or nonwoody 
macrophytes; vegetative 
disruption through grazing or 
mowing minimal or not 
evident; almost all plants 
allowed to grow naturally. 

70-90% of the streambank 
surfaces covered by native 
vegetation, but one class of 
plants is not well-
represented; disruption 
evident but not affecting full 
plant growth potential to any 
great extent; more than one-
half of the potential plant 
stubble height remaining. 

50-70% of the streambank 
surfaces covered by 
vegetation; disruption 
obvious; patches of bare soil 
or closely cropped vegetation 
common; less than one-half 
of the potential plant stubble 
height remaining. 

Less than 50% of the 
streambank surfaces covered 
by vegetation; disruptive of 
streambank vegetation is 
very high; vegetation has 
been removed to 5 
centimeters or less in average 
stubble height. 

SCORE 
(LB) 

Left Bank       10        9 8         7         6 5         4         3 2          1          0 

SCORE 
(RB) 

Right Bank    10        9 8         7         6 5         4         3 2          1          0 

10.   Riparian Vegetative 
Zone Width (score 
each bank riparian 
zone). 

Width of riparian zone > 18 
meters; human activities (i.e., 
parking lots, roadbeds, clear-
cuts, lawns, or crops) have not 
impacted zone 

Width of riparian zone 12-18 
meters; human activities have 
impacted zone only 
minimally. 

Width of riparian zone 6-12 
meters; human activities has 
inpacted zone a great deal. 

Width of riparian zone <6 
meters; little or no riparian 
vegetation due to human 
activities. 

SCORE 
(LB) 

Left Bank       10        9 8         7         6 5         4         3 2          1          0 

SCORE 
(RB) 

Right Bank    10        9 8         7         6 5         4         3 2          1          0 

Total Score 

95 
NOTES/COMMENTS; F5 Rosgen stream type.   



 
Low Gradient Stream Data Sheet 

 
STREAM NAME: 

 
P-2 DS 

 
LOCATION: 

 
 Warden Waste Site-southwest corner of site near Rt 69 

 
STATION: 

 
WP473 

 
DRAINAGE AREA (AC)  

 
BASIN/WATERSHED 

 
Green River/Williams Creek 

 
LAT: 37-23-55.2 

 
LONG:        87-03-43.2 

 
COUNTY; 

 
Ohio 

 
USGS 7.5 TOPO; 

 
Equality 

 
DATE: 

 
2/18/14 

 
TIME: 1:18 ET 

 
����AM    ����PM 

 
INVESTIGATORS; 

 
John Bottom/Bill Sampson 

TYPE SAMPLE:    ���� P-CHEM      ����  Macroinvertebrate      ����  FISH     ����  BACT. 
WEATHER: Now Past 24 hours Has there been a heavy rain in the last 7 days? Snow 
 ���� ���� Heavy rain ����Yes ����No 
 ���� ���� Steady rain Air temperature     52 °F.          Inches rainfall in past 24 hours 0.24 in 
 ���� ����Intermittent showers 20 % Cloud Cover 

Clear ���� ����Clear/sunny   
        P-Chem:  Temp (°F) 43.9 D.O. (mg/l)  % Saturation  pH(S.U.)  Cond. 508.0 ���� Grab 
   
INSTREAM WATERSHED  
FEATURES 

 
LOCAL WATERSHED FEATURES: 

 

Stream Width EOW 6-7 ft Predominant Surrounding Land Use:  
Stream Width BF 10.0 ft ���� Surface Mining  ���� Construction ���� Forest 
Stream Bottom Width 1.5 ft ���� Deep Mining ���� Commercial ���� Pasture/Grazing 
Avg. Bankfull Depth 1.5 ft ���� Oil Wells ���� Industrial ���� Silviculture 
Avg. H²O Depth Riffle 0.4 ft ���� Land Disposal ���� Row Crops ���� Urban Runoff/Storm Sewers 
      

 Hydraulic Structures:   Stream Flow; Stream Type; 
 ���� Dams ���� Bridge Abutments ���� Dry ���� Pooled ���� Low ���� Normal ���� Perennial ���� Intermittent 
 ���� Island ���� Waterfalls ���� High ���� Very Rapid or Torrential ���� Ephemeral ���� Seep 
 ���� Other  ���� Culverts      
      
 Riparian Vegetation:   Dom. Tree/Shrub Taxa Canopy Cover; Channel Alterations; 
 Dominate Type: Sweetgum              Maple ���� Fully Exposed (0-25%) ���� Dredging 
 ���� Trees ���� Shrubs Walnut                   Sugarberry ���� Partially Exposed (25-50%) ���� Channelization 
 ���� Grasses ���� Herbaceous American elm        Blackgum ���� Partially Shaded (50-75%)  (���� Full ���� Partial) 
 Number of Strata 3  Redcedar ���� Fully Shaded (75-100%)  

   Red oak   
      
      
Substrate  ���� Est. ���� P.C Riffle  %  Run; 40 % Pool 60 % 
      
Silt/Clay (<0.06 mm)  85     85 
Sand (0.06-2 mm)  10     10 
Gravel (2-64 mm)    5       5 
Cobble  (64-256 mm)    
Boulders (>256 mm)    
Bedrock    

Habitat Condition Category 
Parameter Optimal Suboptimal Marginal Poor 

 
1. Epifaunal 

Substrate/ 
Available  
Cover 

Greater than 50% of substrate 
favorable for epifaunal 
colonization and fish cover; mix 
of snags, submerged logs, 
undercut banks, cobble or other 
stable habitat and at stage to 
allow full colonization potential 
(i.e., logs/snags that are not new 
fall and not transient. 

30-50% mix of stable habitat; 
well suited for full 
colonization potential; 
adequate habitat for 
maintenance of populations; 
presence of additional 
substrate in the form of new 
fall, but not yet prepared for 
colonization (may rate at 
high end of scale). 

10-30% mix of stable habitat; 
habitat availability less than 
desirable; substrate frequently 
disturbed or removed. 

Less than 10-% stable 
habitat”  lack of habitat is 
obvious; substrate unstable 
or lacking. 

SCORE 20      19      18      17     16  15     14     13    12    11  10    9     8     7     6    5    4    3    2    1    0 
 
2. Pool Substrate/ 

Characterization 

Mixture of substrate materials, 
with gravel and firm sand 
prevalent; root mats and 
submerged vegetation common. 

Mixture of soft sand, mud, or 
clay; mud may be dominant; 
some root mats and 
submerged vegetation 
present. 

All mud or clay or sand 
bottom;  little or no root mat;  
no submerged vegetation. 

Hard-pan clay or bedrock; 
no root mat or vegetation. 

SCORE 20      19      18      17     16  15     14     13    12    11  10    9     8     7     6    5    4    3    2    1    0 
 
3.  Pool Availability 

Even mix of large shallow, large-
deep, small-shallow, small-deep 
pools present. 

Majority of pools large-deep; 
very few shallow. 

Shallow pools much more 
prevalent than deep pools.  

Majority of pools small-
shallow or pools absent. 

SCORE 20      19      18      17     16 15     14     13    12    11 10    9     8     7     6 5    4    3    2    1    0 
 



 
 
 
 
4.   Sediment Deposition 

Little or no enlargement of 
islands or point bars and less 
than 20% of the bottom 
affected by sediment 
deposition. 

Some new increase in bar 
formation, mostly from 
gravel, sand or fine sediment; 
20-50% of the bottom 
affected; slight deposition in 
pools. 

Moderate deposition of new 
gravel, sand or fine sediment 
on old and new bars; 50-80% 
of the bottom affected; 
sediment deposits at 
obstructions, constrictions, 
and bends; moderate 
deposition of pools prevalent. 

Heavy despoits of fine 
material, increased bar 
development; 80% of the 
bottom changing frequently; 
pools almost absent due to 
substantial sediment 
deposition. 
 

SCORE 20      19      18      17     16 15     14     13    12    11 10    9     8     7     6 5    4    3    2    1    0 
5.   Channel Flow Status Water reaches base of both 

lower banks, and minimal 
amount of channel substrate is 
exposed. 

Water fills > 75% of the 
available channel; or <25% 
of channel substrate is 
exposed. 

Water fills 25-75% of the 
available channel, and/or 
riffle substrates are mostly 
exposed. 

Very little water in channel 
and mostly present as 
standing pools. 

SCORE 20      19      18      17     16 15     14     13    12    11 10    9     8     7     6 5    4    3    2    1    0 
6.   Channel Alteration Channelization or dredging 

absent or minimal; stream with 
normal pattern. 

Some channelization present, 
usually in areas of bridge 
abutments; evidence of past 
channelization, i.e., dredging, 
(greater than past 20 yr.) may 
be present, but recent 
channelization is not present. 

Channelization may be 
extensive; embankments or 
shoring structures present on 
both banks; and 40-80% of 
stream reach channelized and 
disrupted. 

Banks shored with gabion of 
cement; over 80% of the 
stream reach channelized and 
disrupted.  Instream habitat 
greatly altered or removed 
entirely. 

SCORE 20      19      18      17     16 15     14     13    12    11 10    9     8     7     6 5    4    3    2    1    0 
7.    Channel Sinuosity The bends in the stream 

increase the stream length 3-4 
times longer than if it was a 
straight line.  (Note – channel 
braiding is considered normal 
in coastal plains and other 
low-lying areas.  This 
parameter is not easily rated in 
these areas.   

The bends in the stream 
increase the stream length   
2-3 times longer than if it 
was in a straight line. 

The bends in the stream 
increase the stream length 2-
1 times longer than if it was 
in a straight line. 

Channel straight;  waterway 
has been channelized for a 
long distance. 

SCORE 20      19      18      17     16 15     14     13    12    11 10    9     8     7     6 5    4    3    2    1    0 
8.    Bank Stability Banks stable;  evidence of 

erosion or bank failure absent 
or minimal; little potential for 
future problems.  <5% of bank 
affected. 

Moderately stable, 
infrequent, small areas of 
erosion mostly healed over. 
5-30% of bank in reach has 
areas of erosion. 

Moderately unstable, 30-60% 
of bank in reach has areas of 
erosion, high erosion 
potential during floods. 

Unstable, many eroded areas, 
“ raw”  areas frequently along 
straight sections and bends; 
obvious bank sloughing; 60-
100% of bank has erosional 
scars. 

SCORE 
(LB) 

Left Bank       10        9 8         7         6 5         4         3 2          1          0 

SCORE 
(RB) 

Right Bank    10        9 8         7         6 5         4         3 2          1          0 

9. Vegetative 
Protection 
(score each bank) 

More than 90% of the 
streambank surfaces and 
immediate riparian zone 
covered by native vegetation, 
including trees, understory 
shrubs, or nonwoody 
macrophytes; vegetative 
disruption through grazing or 
mowing minimal or not 
evident; almost all plants 
allowed to grow naturally. 

70-90% of the streambank 
surfaces covered by native 
vegetation, but one class of 
plants is not well-
represented; disruption 
evident but not affecting full 
plant growth potential to any 
great extent; more than one-
half of the potential plant 
stubble height remaining. 

50-70% of the streambank 
surfaces covered by 
vegetation; disruption 
obvious; patches of bare soil 
or closely cropped vegetation 
common; less than one-half 
of the potential plant stubble 
height remaining. 

Less than 50% of the 
streambank surfaces covered 
by vegetation; disruptive of 
streambank vegetation is 
very high; vegetation has 
been removed to 5 
centimeters or less in average 
stubble height. 

SCORE 
(LB) 

Left Bank       10        9 8         7         6 5         4         3 2          1          0 

SCORE 
(RB) 

Right Bank    10        9 8         7         6 5         4         3 2          1          0 

10.   Riparian Vegetative 
Zone Width (score 
each bank riparian 
zone). 

Width of riparian zone > 18 
meters; human activities (i.e., 
parking lots, roadbeds, clear-
cuts, lawns, or crops) have not 
impacted zone 

Width of riparian zone 12-18 
meters; human activities have 
impacted zone only 
minimally. 

Width of riparian zone 6-12 
meters; human activities has 
inpacted zone a great deal. 

Width of riparian zone <6 
meters; little or no riparian 
vegetation due to human 
activities. 

SCORE 
(LB) 

Left Bank       10        9 8         7         6 5         4         3 2          1          0 

SCORE 
(RB) 

Right Bank    10        9 8         7         6 5         4         3 2          1          0 

Total Score 

98 
NOTES/COMMENTS; F6E Rosgen stream type.   



 
Low Gradient Stream Data Sheet 

 
STREAM NAME: 

 
I-6 

 
LOCATION: 

 
 Warden Waste Site  

 
STATION: 

 
WP 634 

 
DRAINAGE AREA (AC)  

 
BASIN/WATERSHED 

 
Green River/Williams Creek 

 
LAT: 37-24-18.6 

 
LONG:        87-03-46.2 

 
COUNTY; 

 
Ohio 

 
USGS 7.5 TOPO; 

 
Equality 

 
DATE: 

 
2/19/14 

 
TIME: 12:49 ET 

 
����AM    ����PM 

 
INVESTIGATORS; 

 
John Bottom/Bill Sampson 

TYPE SAMPLE:    ���� P-CHEM      ����  Macroinvertebrate      ����  FISH     ����  BACT. 
WEATHER: Now Past 24 hours Has there been a heavy rain in the last 7 days? Snow 
 ���� ���� Heavy rain ����Yes ����No 
 ���� ���� Steady rain Air temperature     50 °F.          Inches rainfall in past 24 hours 0.1 in 
 ���� ����Intermittent showers 15 % Cloud Cover 

Clear ���� ����Clear/sunny   
        P-Chem:  Temp (°F) 43.9 D.O. (mg/l)  % Saturation  pH(S.U.)  Cond. 651.0 ���� Grab 
   
INSTREAM WATERSHED  
FEATURES 

 
LOCAL WATERSHED FEATURES: 

 

Stream Width EOW 5-6 ft Predominant Surrounding Land Use:  
Stream Width BF 10.0 ft ���� Surface Mining  ���� Construction ���� Forest 
Stream Bottom Width 2.0 ft ���� Deep Mining ���� Commercial ���� Pasture/Grazing 
Avg. Bankfull Depth .75-1 ft ���� Oil Wells ���� Industrial ���� Silviculture 
Avg. H²O Depth Riffle 0.1 ft ���� Land Disposal ���� Row Crops ���� Urban Runoff/Storm Sewers 
      

 Hydraulic Structures:   Stream Flow; Stream Type; 
 ���� Dams ���� Bridge Abutments ���� Dry ���� Pooled ���� Low ���� Normal ���� Perennial ���� Intermittent 
 ���� Island ���� Waterfalls ���� High ���� Very Rapid or Torrential ���� Ephemeral ���� Seep 
 ���� Other  ���� Culverts      
      
 Riparian Vegetation:   Dom. Tree/Shrub Taxa Canopy Cover; Channel Alterations; 
 Dominate Type: Sycamore ���� Fully Exposed (0-25%) ���� Dredging 
 ���� Trees ���� Shrubs Swamp chestnut oak ���� Partially Exposed (25-50%) ���� Channelization 
 ���� Grasses ���� Herbaceous Pinoak ���� Partially Shaded (50-75%)  (���� Full ���� Partial) 
 Number of Strata 3  Red maple ���� Fully Shaded (75-100%)  

   Sugar maple   
      
      
Substrate  ���� Est. ���� P.C Riffle 10 %  Run; 10 % Pool 80 % 
      
Silt/Clay (<0.06 mm) 90 90     90 
Sand (0.06-2 mm) 10 10     10 
Gravel (2-64 mm)    
Cobble  (64-256 mm)    
Boulders (>256 mm)    
Bedrock    

Habitat Condition Category 
Parameter Optimal Suboptimal Marginal Poor 

 
1. Epifaunal 

Substrate/ 
Available  
Cover 

Greater than 50% of substrate 
favorable for epifaunal 
colonization and fish cover; mix 
of snags, submerged logs, 
undercut banks, cobble or other 
stable habitat and at stage to 
allow full colonization potential 
(i.e., logs/snags that are not new 
fall and not transient. 

30-50% mix of stable habitat; 
well suited for full 
colonization potential; 
adequate habitat for 
maintenance of populations; 
presence of additional 
substrate in the form of new 
fall, but not yet prepared for 
colonization (may rate at 
high end of scale). 

10-30% mix of stable habitat; 
habitat availability less than 
desirable; substrate frequently 
disturbed or removed. 

Less than 10-% stable 
habitat”  lack of habitat is 
obvious; substrate unstable 
or lacking. 

SCORE 20      19      18      17     16  15     14     13    12    11  10    9     8     7     6    5    4    3    2    1    0 
 
2. Pool Substrate/ 

Characterization 

Mixture of substrate materials, 
with gravel and firm sand 
prevalent; root mats and 
submerged vegetation common. 

Mixture of soft sand, mud, or 
clay; mud may be dominant; 
some root mats and 
submerged vegetation 
present. 

All mud or clay or sand 
bottom;  little or no root mat;  
no submerged vegetation. 

Hard-pan clay or bedrock; 
no root mat or vegetation. 

SCORE 20      19      18      17     16  15     14     13    12    11  10    9     8     7     6    5    4    3    2    1    0 
 
3.  Pool Availability 

Even mix of large shallow, large-
deep, small-shallow, small-deep 
pools present. 

Majority of pools large-deep; 
very few shallow. 

Shallow pools much more 
prevalent than deep pools.  

Majority of pools small-
shallow or pools absent. 

SCORE 20      19      18      17     16 15     14     13    12    11 10    9     8     7     6 5    4    3    2    1    0 
 



 
 
 
 
4.   Sediment Deposition 

Little or no enlargement of 
islands or point bars and less 
than 20% of the bottom 
affected by sediment 
deposition. 

Some new increase in bar 
formation, mostly from 
gravel, sand or fine sediment; 
20-50% of the bottom 
affected; slight deposition in 
pools. 

Moderate deposition of new 
gravel, sand or fine sediment 
on old and new bars; 50-80% 
of the bottom affected; 
sediment deposits at 
obstructions, constrictions, 
and bends; moderate 
deposition of pools prevalent. 

Heavy despoits of fine 
material, increased bar 
development; 80% of the 
bottom changing frequently; 
pools almost absent due to 
substantial sediment 
deposition. 
 

SCORE 20      19      18      17     16 15     14     13    12    11 10    9     8     7     6 5    4    3    2    1    0 
5.   Channel Flow Status Water reaches base of both 

lower banks, and minimal 
amount of channel substrate is 
exposed. 

Water fills > 75% of the 
available channel; or <25% 
of channel substrate is 
exposed. 

Water fills 25-75% of the 
available channel, and/or 
riffle substrates are mostly 
exposed. 

Very little water in channel 
and mostly present as 
standing pools. 

SCORE 20      19      18      17     16 15     14     13    12    11 10    9     8     7     6 5    4    3    2    1    0 
6.   Channel Alteration Channelization or dredging 

absent or minimal; stream with 
normal pattern. 

Some channelization present, 
usually in areas of bridge 
abutments; evidence of past 
channelization, i.e., dredging, 
(greater than past 20 yr.) may 
be present, but recent 
channelization is not present. 

Channelization may be 
extensive; embankments or 
shoring structures present on 
both banks; and 40-80% of 
stream reach channelized and 
disrupted. 

Banks shored with gabion of 
cement; over 80% of the 
stream reach channelized and 
disrupted.  Instream habitat 
greatly altered or removed 
entirely. 

SCORE 20      19      18      17     16 15     14     13    12    11 10    9     8     7     6 5    4    3    2    1    0 
7.    Channel Sinuosity The bends in the stream 

increase the stream length 3-4 
times longer than if it was a 
straight line.  (Note – channel 
braiding is considered normal 
in coastal plains and other 
low-lying areas.  This 
parameter is not easily rated in 
these areas.   

The bends in the stream 
increase the stream length   
2-3 times longer than if it 
was in a straight line. 

The bends in the stream 
increase the stream length 2-
1 times longer than if it was 
in a straight line. 

Channel straight;  waterway 
has been channelized for a 
long distance. 

SCORE 20      19      18      17     16 15     14     13    12    11 10    9     8     7     6 5    4    3    2    1    0 
8.    Bank Stability Banks stable;  evidence of 

erosion or bank failure absent 
or minimal; little potential for 
future problems.  <5% of bank 
affected. 

Moderately stable, 
infrequent, small areas of 
erosion mostly healed over. 
5-30% of bank in reach has 
areas of erosion. 

Moderately unstable, 30-60% 
of bank in reach has areas of 
erosion, high erosion 
potential during floods. 

Unstable, many eroded areas, 
“ raw”  areas frequently along 
straight sections and bends; 
obvious bank sloughing; 60-
100% of bank has erosional 
scars. 

SCORE 
(LB) 

Left Bank       10        9 8         7         6 5         4         3 2          1          0 

SCORE 
(RB) 

Right Bank    10        9 8         7         6 5         4         3 2          1          0 

9. Vegetative 
Protection 
(score each bank) 

More than 90% of the 
streambank surfaces and 
immediate riparian zone 
covered by native vegetation, 
including trees, understory 
shrubs, or nonwoody 
macrophytes; vegetative 
disruption through grazing or 
mowing minimal or not 
evident; almost all plants 
allowed to grow naturally. 

70-90% of the streambank 
surfaces covered by native 
vegetation, but one class of 
plants is not well-
represented; disruption 
evident but not affecting full 
plant growth potential to any 
great extent; more than one-
half of the potential plant 
stubble height remaining. 

50-70% of the streambank 
surfaces covered by 
vegetation; disruption 
obvious; patches of bare soil 
or closely cropped vegetation 
common; less than one-half 
of the potential plant stubble 
height remaining. 

Less than 50% of the 
streambank surfaces covered 
by vegetation; disruptive of 
streambank vegetation is 
very high; vegetation has 
been removed to 5 
centimeters or less in average 
stubble height. 

SCORE 
(LB) 

Left Bank       10        9 8         7         6 5         4         3 2          1          0 

SCORE 
(RB) 

Right Bank    10        9 8         7         6 5         4         3 2          1          0 

10.   Riparian Vegetative 
Zone Width (score 
each bank riparian 
zone). 

Width of riparian zone > 18 
meters; human activities (i.e., 
parking lots, roadbeds, clear-
cuts, lawns, or crops) have not 
impacted zone 

Width of riparian zone 12-18 
meters; human activities have 
impacted zone only 
minimally. 

Width of riparian zone 6-12 
meters; human activities has 
inpacted zone a great deal. 

Width of riparian zone <6 
meters; little or no riparian 
vegetation due to human 
activities. 

SCORE 
(LB) 

Left Bank       10        9 8         7         6 5         4         3 2          1          0 

SCORE 
(RB) 

Right Bank    10        9 8         7         6 5         4         3 2          1          0 

Total Score 

114 
NOTES/COMMENTS; F6 Rosgen stream type. 



 
Low Gradient Stream Data Sheet 

 
STREAM NAME: 

 
I-7 

 
LOCATION: 

 
 Warden Waste Site  

 
STATION: 

 
WP 555 

 
DRAINAGE AREA (AC)  

 
BASIN/WATERSHED 

 
Green River/Williams Creek 

 
LAT: 37-23-54.0 

 
LONG:        87-03-46.6 

 
COUNTY; 

 
Ohio 

 
USGS 7.5 TOPO; 

 
Equality 

 
DATE: 

 
2/19/14 

 
TIME: 8:40 ET 

 
����AM    ����PM 

 
INVESTIGATORS; 

 
John Bottom/Bill Sampson 

TYPE SAMPLE:    ���� P-CHEM      ����  Macroinvertebrate      ����  FISH     ����  BACT. 
WEATHER: Now Past 24 hours Has there been a heavy rain in the last 7 days? Snow 
 ���� ���� Heavy rain ����Yes ����No 
 ���� ���� Steady rain Air temperature     40 °F.          Inches rainfall in past 24 hours 0.1 in 
 ���� ����Intermittent showers 15 % Cloud Cover 

Clear ���� ����Clear/sunny   
        P-Chem:  Temp (°F) 37.0 D.O. (mg/l)  % Saturation  pH(S.U.)  Cond. 191.0 ���� Grab 
   
INSTREAM WATERSHED  
FEATURES 

 
LOCAL WATERSHED FEATURES: 

 

Stream Width EOW 4.0 ft Predominant Surrounding Land Use:  
Stream Width BF 10.0 ft ���� Surface Mining  ���� Construction ���� Forest 
Stream Bottom Width 1.0 ft ���� Deep Mining ���� Commercial ���� Pasture/Grazing 
Avg. Bankfull Depth 0.75 ft ���� Oil Wells ���� Industrial ���� Silviculture 
Avg. H²O Depth Riffle 0.3 ft ���� Land Disposal ���� Row Crops ���� Urban Runoff/Storm Sewers 
      

 Hydraulic Structures:   Stream Flow; Stream Type; 
 ���� Dams ���� Bridge Abutments ���� Dry ���� Pooled ���� Low ���� Normal ���� Perennial ���� Intermittent 
 ���� Island ���� Waterfalls ���� High ���� Very Rapid or Torrential ���� Ephemeral ���� Seep 
 ���� Other  ���� Culverts      
      
 Riparian Vegetation:   Dom. Tree/Shrub Taxa Canopy Cover; Channel Alterations; 
 Dominate Type: Sycamore ���� Fully Exposed (0-25%) ���� Dredging 
 ���� Trees ���� Shrubs Redcedar ���� Partially Exposed (25-50%) ���� Channelization 
 ���� Grasses ���� Herbaceous Pinoak ���� Partially Shaded (50-75%)  (���� Full ���� Partial) 
 Number of Strata 3  Cottonwood ���� Fully Shaded (75-100%)  

      
      
      
Substrate  ���� Est. ���� P.C Riffle  %  Run; 100 % Pool  % 
      
Silt/Clay (<0.06 mm)  100  
Sand (0.06-2 mm)    
Gravel (2-64 mm)    
Cobble  (64-256 mm)    
Boulders (>256 mm)    
Bedrock    

Habitat Condition Category 
Parameter Optimal Suboptimal Marginal Poor 

 
1. Epifaunal 

Substrate/ 
Available  
Cover 

Greater than 50% of substrate 
favorable for epifaunal 
colonization and fish cover; mix 
of snags, submerged logs, 
undercut banks, cobble or other 
stable habitat and at stage to 
allow full colonization potential 
(i.e., logs/snags that are not new 
fall and not transient. 

30-50% mix of stable habitat; 
well suited for full 
colonization potential; 
adequate habitat for 
maintenance of populations; 
presence of additional 
substrate in the form of new 
fall, but not yet prepared for 
colonization (may rate at 
high end of scale). 

10-30% mix of stable habitat; 
habitat availability less than 
desirable; substrate frequently 
disturbed or removed. 

Less than 10-% stable 
habitat”  lack of habitat is 
obvious; substrate unstable 
or lacking. 

SCORE 20      19      18      17     16  15     14     13    12    11  10    9     8     7     6    5    4    3    2    1    0 
 
2. Pool Substrate/ 

Characterization 

Mixture of substrate materials, 
with gravel and firm sand 
prevalent; root mats and 
submerged vegetation common. 

Mixture of soft sand, mud, or 
clay; mud may be dominant; 
some root mats and 
submerged vegetation 
present. 

All mud or clay or sand 
bottom;  little or no root mat;  
no submerged vegetation. 

Hard-pan clay or bedrock; 
no root mat or vegetation. 

SCORE 20      19      18      17     16  15     14     13    12    11  10    9     8     7     6    5    4    3    2    1    0 
 
3.  Pool Availability 

Even mix of large shallow, large-
deep, small-shallow, small-deep 
pools present. 

Majority of pools large-deep; 
very few shallow. 

Shallow pools much more 
prevalent than deep pools.  

Majority of pools small-
shallow or pools absent. 

SCORE 20      19      18      17     16 15     14     13    12    11 10    9     8     7     6 5    4    3    2    1    0 
 



 
 
 
 
4.   Sediment Deposition 

Little or no enlargement of 
islands or point bars and less 
than 20% of the bottom 
affected by sediment 
deposition. 

Some new increase in bar 
formation, mostly from 
gravel, sand or fine sediment; 
20-50% of the bottom 
affected; slight deposition in 
pools. 

Moderate deposition of new 
gravel, sand or fine sediment 
on old and new bars; 50-80% 
of the bottom affected; 
sediment deposits at 
obstructions, constrictions, 
and bends; moderate 
deposition of pools prevalent. 

Heavy despoits of fine 
material, increased bar 
development; 80% of the 
bottom changing frequently; 
pools almost absent due to 
substantial sediment 
deposition. 
 

SCORE 20      19      18      17     16 15     14     13    12    11 10    9     8     7     6 5    4    3    2    1    0 
5.   Channel Flow Status Water reaches base of both 

lower banks, and minimal 
amount of channel substrate is 
exposed. 

Water fills > 75% of the 
available channel; or <25% 
of channel substrate is 
exposed. 

Water fills 25-75% of the 
available channel, and/or 
riffle substrates are mostly 
exposed. 

Very little water in channel 
and mostly present as 
standing pools. 

SCORE 20      19      18      17     16 15     14     13    12    11 10    9     8     7     6 5    4    3    2    1    0 
6.   Channel Alteration Channelization or dredging 

absent or minimal; stream with 
normal pattern. 

Some channelization present, 
usually in areas of bridge 
abutments; evidence of past 
channelization, i.e., dredging, 
(greater than past 20 yr.) may 
be present, but recent 
channelization is not present. 

Channelization may be 
extensive; embankments or 
shoring structures present on 
both banks; and 40-80% of 
stream reach channelized and 
disrupted. 

Banks shored with gabion of 
cement; over 80% of the 
stream reach channelized and 
disrupted.  Instream habitat 
greatly altered or removed 
entirely. 

SCORE 20      19      18      17     16 15     14     13    12    11 10    9     8     7     6 5    4    3    2    1    0 
7.    Channel Sinuosity The bends in the stream 

increase the stream length 3-4 
times longer than if it was a 
straight line.  (Note – channel 
braiding is considered normal 
in coastal plains and other 
low-lying areas.  This 
parameter is not easily rated in 
these areas.   

The bends in the stream 
increase the stream length   
2-3 times longer than if it 
was in a straight line. 

The bends in the stream 
increase the stream length 2-
1 times longer than if it was 
in a straight line. 

Channel straight;  waterway 
has been channelized for a 
long distance. 

SCORE 20      19      18      17     16 15     14     13    12    11 10    9     8     7     6 5    4    3    2    1    0 
8.    Bank Stability Banks stable;  evidence of 

erosion or bank failure absent 
or minimal; little potential for 
future problems.  <5% of bank 
affected. 

Moderately stable, 
infrequent, small areas of 
erosion mostly healed over. 
5-30% of bank in reach has 
areas of erosion. 

Moderately unstable, 30-60% 
of bank in reach has areas of 
erosion, high erosion 
potential during floods. 

Unstable, many eroded areas, 
“ raw”  areas frequently along 
straight sections and bends; 
obvious bank sloughing; 60-
100% of bank has erosional 
scars. 

SCORE 
(LB) 

Left Bank       10        9 8         7         6 5         4         3 2          1          0 

SCORE 
(RB) 

Right Bank    10        9 8         7         6 5         4         3 2          1          0 

9. Vegetative 
Protection 
(score each bank) 

More than 90% of the 
streambank surfaces and 
immediate riparian zone 
covered by native vegetation, 
including trees, understory 
shrubs, or nonwoody 
macrophytes; vegetative 
disruption through grazing or 
mowing minimal or not 
evident; almost all plants 
allowed to grow naturally. 

70-90% of the streambank 
surfaces covered by native 
vegetation, but one class of 
plants is not well-
represented; disruption 
evident but not affecting full 
plant growth potential to any 
great extent; more than one-
half of the potential plant 
stubble height remaining. 

50-70% of the streambank 
surfaces covered by 
vegetation; disruption 
obvious; patches of bare soil 
or closely cropped vegetation 
common; less than one-half 
of the potential plant stubble 
height remaining. 

Less than 50% of the 
streambank surfaces covered 
by vegetation; disruptive of 
streambank vegetation is 
very high; vegetation has 
been removed to 5 
centimeters or less in average 
stubble height. 

SCORE 
(LB) 

Left Bank       10        9 8         7         6 5         4         3 2          1          0 

SCORE 
(RB) 

Right Bank    10        9 8         7         6 5         4         3 2          1          0 

10.   Riparian Vegetative 
Zone Width (score 
each bank riparian 
zone). 

Width of riparian zone > 18 
meters; human activities (i.e., 
parking lots, roadbeds, clear-
cuts, lawns, or crops) have not 
impacted zone 

Width of riparian zone 12-18 
meters; human activities have 
impacted zone only 
minimally. 

Width of riparian zone 6-12 
meters; human activities has 
inpacted zone a great deal. 

Width of riparian zone <6 
meters; little or no riparian 
vegetation due to human 
activities. 

SCORE 
(LB) 

Left Bank       10        9 8         7         6 5         4         3 2          1          0 

SCORE 
(RB) 

Right Bank    10        9 8         7         6 5         4         3 2          1          0 

Total Score 

108 
NOTES/COMMENTS; E6 Rosgen stream type. 



 
Low Gradient Stream Data Sheet 

 
STREAM NAME: 

 
I-8US 

 
LOCATION: 

 
 Warden Waste Site  

 
STATION: 

 
WP 210 

 
DRAINAGE AREA (AC)  

 
BASIN/WATERSHED 

 
Green River/Williams Creek 

 
LAT: 37-24-14.7 

 
LONG:        87-03-35.8 

 
COUNTY; 

 
Ohio 

 
USGS 7.5 TOPO; 

 
Equality 

 
DATE: 

 
3/10/14 

 
TIME: 6:15 ET 

 
����AM    ��������PM 

 
INVESTIGATORS; 

 
John Bottom/Bill Sampson 

TYPE SAMPLE:    ���� P-CHEM      ����  Macroinvertebrate      ����  FISH     ����  BACT. 
WEATHER: Now Past 24 hours Has there been a heavy rain in the last 7 days? Snow 
 ���� ���� Heavy rain ����Yes ����No 
 ���� ���� Steady rain Air temperature     63 °F.          Inches rainfall in past 24 hours 0.0 in 
 ���� ����Intermittent showers 0 % Cloud Cover 

Clear ���� ����Clear/sunny   
        P-Chem:  Temp (°F) 54.9 D.O. (mg/l)  % Saturation  pH(S.U.)  Cond. 417 ���� Grab   
   
INSTREAM WATERSHED  
FEATURES 

 
LOCAL WATERSHED FEATURES: 

 

Stream Width EOW 2.0 ft Predominant Surrounding Land Use:  
Stream Width BF 3.0 ft ���� Surface Mining  ���� Construction ���� Forest 
Stream Bottom Width 0.5 ft ���� Deep Mining ���� Commercial ���� Pasture/Grazing 
Avg. Bankfull Depth 0.75 ft ���� Oil Wells ���� Industrial ���� Silviculture 
Avg. H²O Depth Riffle 0.1 ft ���� Land Disposal ���� Row Crops ���� Urban Runoff/Storm Sewers 
      

 Hydraulic Structures:   Stream Flow; Stream Type; 
 ���� Dams ���� Bridge Abutments ���� Dry ���� Pooled ���� Low ���� Normal ���� Perennial ���� Intermittent 
 ���� Island ���� Waterfalls ���� High ���� Very Rapid or Torrential ���� Ephemeral ���� Seep 
 ���� Other  ���� Culverts      
      
 Riparian Vegetation:   Dom. Tree/Shrub Taxa Canopy Cover; Channel Alterations; 
 Dominate Type: Red maple ���� Fully Exposed (0-25%) ���� Dredging 
 ���� Trees ���� Shrubs Pinoak ���� Partially Exposed (25-50%) ���� Channelization 
 ���� Grasses ���� Herbaceous Redceadar ���� Partially Shaded (50-75%)  (���� Full ���� Partial) 
 Number of Strata 3  Sycamore ���� Fully Shaded (75-100%)  

   Beech   
      
      
Substrate  ���� Est. ���� P.C Riffle 20 %  Run;   20 % Pool 60 % 
      
Silt/Clay (<0.06 mm) 90 90     90 
Sand (0.06-2 mm) 10 10     10 
Gravel (2-64 mm)    
Cobble  (64-256 mm)    
Boulders (>256 mm)    
Bedrock    

Habitat Condition Category 
Parameter Optimal Suboptimal Marginal Poor 

 
1. Epifaunal 

Substrate/ 
Available  
Cover 

Greater than 50% of substrate 
favorable for epifaunal 
colonization and fish cover; mix 
of snags, submerged logs, 
undercut banks, cobble or other 
stable habitat and at stage to 
allow full colonization potential 
(i.e., logs/snags that are not new 
fall and not transient. 

30-50% mix of stable habitat; 
well suited for full 
colonization potential; 
adequate habitat for 
maintenance of populations; 
presence of additional 
substrate in the form of new 
fall, but not yet prepared for 
colonization (may rate at 
high end of scale). 

10-30% mix of stable habitat; 
habitat availability less than 
desirable; substrate frequently 
disturbed or removed. 

Less than 10-% stable 
habitat”  lack of habitat is 
obvious; substrate unstable 
or lacking. 

SCORE 20      19      18      17     16  15     14     13    12    11  10    9     8     7     6    5    4    3    2    1    0 
 
2. Pool Substrate/ 

Characterization 

Mixture of substrate materials, 
with gravel and firm sand 
prevalent; root mats and 
submerged vegetation common. 

Mixture of soft sand, mud, or 
clay; mud may be dominant; 
some root mats and 
submerged vegetation 
present. 

All mud or clay or sand 
bottom;  little or no root mat;  
no submerged vegetation. 

Hard-pan clay or bedrock; 
no root mat or vegetation. 

SCORE 20      19      18      17     16  15     14     13    12    11  10    9     8     7     6    5    4    3    2    1    0 
 
3.  Pool Availability 

Even mix of large shallow, large-
deep, small-shallow, small-deep 
pools present. 

Majority of pools large-deep; 
very few shallow. 

Shallow pools much more 
prevalent than deep pools.  

Majority of pools small-
shallow or pools absent. 

SCORE 20      19      18      17     16 15     14     13    12    11 10    9     8     7     6 5    4    3    2    1    0 
 



 
 
 
 
4.   Sediment Deposition 

Little or no enlargement of 
islands or point bars and less 
than 20% of the bottom 
affected by sediment 
deposition. 

Some new increase in bar 
formation, mostly from 
gravel, sand or fine sediment; 
20-50% of the bottom 
affected; slight deposition in 
pools. 

Moderate deposition of new 
gravel, sand or fine sediment 
on old and new bars; 50-80% 
of the bottom affected; 
sediment deposits at 
obstructions, constrictions, 
and bends; moderate 
deposition of pools prevalent. 

Heavy despoits of fine 
material, increased bar 
development; 80% of the 
bottom changing frequently; 
pools almost absent due to 
substantial sediment 
deposition. 
 

SCORE 20      19      18      17     16 15     14     13    12    11 10    9     8     7     6 5    4    3    2    1    0 
5.   Channel Flow Status Water reaches base of both 

lower banks, and minimal 
amount of channel substrate is 
exposed. 

Water fills > 75% of the 
available channel; or <25% 
of channel substrate is 
exposed. 

Water fills 25-75% of the 
available channel, and/or 
riffle substrates are mostly 
exposed. 

Very little water in channel 
and mostly present as 
standing pools. 

SCORE 20      19      18      17     16 15     14     13    12    11 10    9     8     7     6 5    4    3    2    1    0 
6.   Channel Alteration Channelization or dredging 

absent or minimal; stream with 
normal pattern. 

Some channelization present, 
usually in areas of bridge 
abutments; evidence of past 
channelization, i.e., dredging, 
(greater than past 20 yr.) may 
be present, but recent 
channelization is not present. 

Channelization may be 
extensive; embankments or 
shoring structures present on 
both banks; and 40-80% of 
stream reach channelized and 
disrupted. 

Banks shored with gabion of 
cement; over 80% of the 
stream reach channelized and 
disrupted.  Instream habitat 
greatly altered or removed 
entirely. 

SCORE 20      19      18      17     16 15     14     13    12    11 10    9     8     7     6 5    4    3    2    1    0 
7.    Channel Sinuosity The bends in the stream 

increase the stream length 3-4 
times longer than if it was a 
straight line.  (Note – channel 
braiding is considered normal 
in coastal plains and other 
low-lying areas.  This 
parameter is not easily rated in 
these areas.   

The bends in the stream 
increase the stream length   
2-3 times longer than if it 
was in a straight line. 

The bends in the stream 
increase the stream length 2-
1 times longer than if it was 
in a straight line. 

Channel straight;  waterway 
has been channelized for a 
long distance. 

SCORE 20      19      18      17     16 15     14     13    12    11 10    9     8     7     6 5    4    3    2    1    0 
8.    Bank Stability Banks stable;  evidence of 

erosion or bank failure absent 
or minimal; little potential for 
future problems.  <5% of bank 
affected. 

Moderately stable, 
infrequent, small areas of 
erosion mostly healed over. 
5-30% of bank in reach has 
areas of erosion. 

Moderately unstable, 30-60% 
of bank in reach has areas of 
erosion, high erosion 
potential during floods. 

Unstable, many eroded areas, 
“ raw”  areas frequently along 
straight sections and bends; 
obvious bank sloughing; 60-
100% of bank has erosional 
scars. 

SCORE 
(LB) 

Left Bank       10        9 8         7         6 5         4         3 2          1          0 

SCORE 
(RB) 

Right Bank    10        9 8         7         6 5         4         3 2          1          0 

9. Vegetative 
Protection 
(score each bank) 

More than 90% of the 
streambank surfaces and 
immediate riparian zone 
covered by native vegetation, 
including trees, understory 
shrubs, or nonwoody 
macrophytes; vegetative 
disruption through grazing or 
mowing minimal or not 
evident; almost all plants 
allowed to grow naturally. 

70-90% of the streambank 
surfaces covered by native 
vegetation, but one class of 
plants is not well-
represented; disruption 
evident but not affecting full 
plant growth potential to any 
great extent; more than one-
half of the potential plant 
stubble height remaining. 

50-70% of the streambank 
surfaces covered by 
vegetation; disruption 
obvious; patches of bare soil 
or closely cropped vegetation 
common; less than one-half 
of the potential plant stubble 
height remaining. 

Less than 50% of the 
streambank surfaces covered 
by vegetation; disruptive of 
streambank vegetation is 
very high; vegetation has 
been removed to 5 
centimeters or less in average 
stubble height. 

SCORE 
(LB) 

Left Bank       10        9 8         7         6 5         4         3 2          1          0 

SCORE 
(RB) 

Right Bank    10        9 8         7         6 5         4         3 2          1          0 

10.   Riparian Vegetative 
Zone Width (score 
each bank riparian 
zone). 

Width of riparian zone > 18 
meters; human activities (i.e., 
parking lots, roadbeds, clear-
cuts, lawns, or crops) have not 
impacted zone 

Width of riparian zone 12-18 
meters; human activities have 
impacted zone only 
minimally. 

Width of riparian zone 6-12 
meters; human activities has 
inpacted zone a great deal. 

Width of riparian zone <6 
meters; little or no riparian 
vegetation due to human 
activities. 

SCORE 
(LB) 

Left Bank       10        9 8         7         6 5         4         3 2          1          0 

SCORE 
(RB) 

Right Bank    10        9 8         7         6 5         4         3 2          1          0 

Total Score 

125 
NOTES/COMMENTS;  E6 Rosgen stream type.  



 
Low Gradient Stream Data Sheet 

 
STREAM NAME: 

 
I-8DS 

 
LOCATION: 

 
 Warden Waste Site  

 
STATION: 

 
WP 765 

 
DRAINAGE AREA (AC)  

 
BASIN/WATERSHED 

 
Green River/Williams Creek 

 
LAT: 37-24-06.0 

 
LONG:        87-03-37.9 

 
COUNTY; 

 
Ohio 

 
USGS 7.5 TOPO; 

 
Equality 

 
DATE: 

 
2/20/14 

 
TIME: 10:49 ET 

 
����AM    ����PM 

 
INVESTIGATORS; 

 
John Bottom/Bill Sampson 

TYPE SAMPLE:    ���� P-CHEM      ����  Macroinvertebrate      ����  FISH     ����  BACT. 
WEATHER: Now Past 24 hours Has there been a heavy rain in the last 7 days? Snow 
 ���� ���� Heavy rain ����Yes ����No 
 ���� ���� Steady rain Air temperature     60 °F.          Inches rainfall in past 24 hours 0.1 in 
 ���� ����Intermittent showers 90 % Cloud Cover 

Clouds ���� ����Clear/sunny   
        P-Chem:  Temp (°F) 49.8 D.O. (mg/l)  % Saturation  pH(S.U.)  Cond. 317 ���� Grab   
   
INSTREAM WATERSHED  
FEATURES 

 
LOCAL WATERSHED FEATURES: 

 

Stream Width EOW 1.5-2 ft Predominant Surrounding Land Use:  
Stream Width BF 8.0 ft ���� Surface Mining  ���� Construction ���� Forest 
Stream Bottom Width 1.0 ft ���� Deep Mining ���� Commercial ���� Pasture/Grazing 
Avg. Bankfull Depth 0.5 ft ���� Oil Wells ���� Industrial ���� Silviculture 
Avg. H²O Depth Riffle 0.1 ft ���� Land Disposal ���� Row Crops ���� Urban Runoff/Storm Sewers 
      

 Hydraulic Structures:   Stream Flow; Stream Type; 
 ���� Dams ���� Bridge Abutments ���� Dry ���� Pooled ���� Low ���� Normal ���� Perennial ���� Intermittent 
 ���� Island ���� Waterfalls ���� High ���� Very Rapid or Torrential ���� Ephemeral ���� Seep 
 ���� Other  ���� Culverts      
      
 Riparian Vegetation:   Dom. Tree/Shrub Taxa Canopy Cover; Channel Alterations; 
 Dominate Type: Spicebush                 Maple ���� Fully Exposed (0-25%) ���� Dredging 
 ���� Trees ���� Shrubs Pinoak ���� Partially Exposed (25-50%) ���� Channelization 
 ���� Grasses ���� Herbaceous Sugarberry ���� Partially Shaded (50-75%)  (���� Full ���� Partial) 
 Number of Strata 3  Sycamore ���� Fully Shaded (75-100%)  

   Swamp chestnut oak   
      
      
Substrate  ���� Est. ���� P.C Riffle  %  Run;   90 % Pool 10 % 
      
Silt/Clay (<0.06 mm)  100   100 
Sand (0.06-2 mm)    
Gravel (2-64 mm)    
Cobble  (64-256 mm)    
Boulders (>256 mm)    
Bedrock    

Habitat Condition Category 
Parameter Optimal Suboptimal Marginal Poor 

 
1. Epifaunal 

Substrate/ 
Available  
Cover 

Greater than 50% of substrate 
favorable for epifaunal 
colonization and fish cover; mix 
of snags, submerged logs, 
undercut banks, cobble or other 
stable habitat and at stage to 
allow full colonization potential 
(i.e., logs/snags that are not new 
fall and not transient. 

30-50% mix of stable habitat; 
well suited for full 
colonization potential; 
adequate habitat for 
maintenance of populations; 
presence of additional 
substrate in the form of new 
fall, but not yet prepared for 
colonization (may rate at 
high end of scale). 

10-30% mix of stable habitat; 
habitat availability less than 
desirable; substrate frequently 
disturbed or removed. 

Less than 10-% stable 
habitat”  lack of habitat is 
obvious; substrate unstable 
or lacking. 

SCORE 20      19      18      17     16  15     14     13    12    11  10    9     8     7     6    5    4    3    2    1    0 
 
2. Pool Substrate/ 

Characterization 

Mixture of substrate materials, 
with gravel and firm sand 
prevalent; root mats and 
submerged vegetation common. 

Mixture of soft sand, mud, or 
clay; mud may be dominant; 
some root mats and 
submerged vegetation 
present. 

All mud or clay or sand 
bottom;  little or no root mat;  
no submerged vegetation. 

Hard-pan clay or bedrock; 
no root mat or vegetation. 

SCORE 20      19      18      17     16  15     14     13    12    11  10    9     8     7     6    5    4    3    2    1    0 
 
3.  Pool Availability 

Even mix of large shallow, large-
deep, small-shallow, small-deep 
pools present. 

Majority of pools large-deep; 
very few shallow. 

Shallow pools much more 
prevalent than deep pools.  

Majority of pools small-
shallow or pools absent. 

SCORE 20      19      18      17     16 15     14     13    12    11 10    9     8     7     6 5    4    3    2    1    0 
 



 
 
 
 
4.   Sediment Deposition 

Little or no enlargement of 
islands or point bars and less 
than 20% of the bottom 
affected by sediment 
deposition. 

Some new increase in bar 
formation, mostly from 
gravel, sand or fine sediment; 
20-50% of the bottom 
affected; slight deposition in 
pools. 

Moderate deposition of new 
gravel, sand or fine sediment 
on old and new bars; 50-80% 
of the bottom affected; 
sediment deposits at 
obstructions, constrictions, 
and bends; moderate 
deposition of pools prevalent. 

Heavy despoits of fine 
material, increased bar 
development; 80% of the 
bottom changing frequently; 
pools almost absent due to 
substantial sediment 
deposition. 
 

SCORE 20      19      18      17     16 15     14     13    12    11 10    9     8     7     6 5    4    3    2    1    0 
5.   Channel Flow Status Water reaches base of both 

lower banks, and minimal 
amount of channel substrate is 
exposed. 

Water fills > 75% of the 
available channel; or <25% 
of channel substrate is 
exposed. 

Water fills 25-75% of the 
available channel, and/or 
riffle substrates are mostly 
exposed. 

Very little water in channel 
and mostly present as 
standing pools. 

SCORE 20      19      18      17     16 15     14     13    12    11 10    9     8     7     6 5    4    3    2    1    0 
6.   Channel Alteration Channelization or dredging 

absent or minimal; stream with 
normal pattern. 

Some channelization present, 
usually in areas of bridge 
abutments; evidence of past 
channelization, i.e., dredging, 
(greater than past 20 yr.) may 
be present, but recent 
channelization is not present. 

Channelization may be 
extensive; embankments or 
shoring structures present on 
both banks; and 40-80% of 
stream reach channelized and 
disrupted. 

Banks shored with gabion of 
cement; over 80% of the 
stream reach channelized and 
disrupted.  Instream habitat 
greatly altered or removed 
entirely. 

SCORE 20      19      18      17     16 15     14     13    12    11 10    9     8     7     6 5    4    3    2    1    0 
7.    Channel Sinuosity The bends in the stream 

increase the stream length 3-4 
times longer than if it was a 
straight line.  (Note – channel 
braiding is considered normal 
in coastal plains and other 
low-lying areas.  This 
parameter is not easily rated in 
these areas.   

The bends in the stream 
increase the stream length   
2-3 times longer than if it 
was in a straight line. 

The bends in the stream 
increase the stream length 2-
1 times longer than if it was 
in a straight line. 

Channel straight;  waterway 
has been channelized for a 
long distance. 

SCORE 20      19      18      17     16 15     14     13    12    11 10    9     8     7     6 5    4    3    2    1    0 
8.    Bank Stability Banks stable;  evidence of 

erosion or bank failure absent 
or minimal; little potential for 
future problems.  <5% of bank 
affected. 

Moderately stable, 
infrequent, small areas of 
erosion mostly healed over. 
5-30% of bank in reach has 
areas of erosion. 

Moderately unstable, 30-60% 
of bank in reach has areas of 
erosion, high erosion 
potential during floods. 

Unstable, many eroded areas, 
“ raw”  areas frequently along 
straight sections and bends; 
obvious bank sloughing; 60-
100% of bank has erosional 
scars. 

SCORE 
(LB) 

Left Bank       10        9 8         7         6 5         4         3 2          1          0 

SCORE 
(RB) 

Right Bank    10        9 8         7         6 5         4         3 2          1          0 

9. Vegetative 
Protection 
(score each bank) 

More than 90% of the 
streambank surfaces and 
immediate riparian zone 
covered by native vegetation, 
including trees, understory 
shrubs, or nonwoody 
macrophytes; vegetative 
disruption through grazing or 
mowing minimal or not 
evident; almost all plants 
allowed to grow naturally. 

70-90% of the streambank 
surfaces covered by native 
vegetation, but one class of 
plants is not well-
represented; disruption 
evident but not affecting full 
plant growth potential to any 
great extent; more than one-
half of the potential plant 
stubble height remaining. 

50-70% of the streambank 
surfaces covered by 
vegetation; disruption 
obvious; patches of bare soil 
or closely cropped vegetation 
common; less than one-half 
of the potential plant stubble 
height remaining. 

Less than 50% of the 
streambank surfaces covered 
by vegetation; disruptive of 
streambank vegetation is 
very high; vegetation has 
been removed to 5 
centimeters or less in average 
stubble height. 

SCORE 
(LB) 

Left Bank       10        9 8         7         6 5         4         3 2          1          0 

SCORE 
(RB) 

Right Bank    10        9 8         7         6 5         4         3 2          1          0 

10.   Riparian Vegetative 
Zone Width (score 
each bank riparian 
zone). 

Width of riparian zone > 18 
meters; human activities (i.e., 
parking lots, roadbeds, clear-
cuts, lawns, or crops) have not 
impacted zone 

Width of riparian zone 12-18 
meters; human activities have 
impacted zone only 
minimally. 

Width of riparian zone 6-12 
meters; human activities has 
inpacted zone a great deal. 

Width of riparian zone <6 
meters; little or no riparian 
vegetation due to human 
activities. 

SCORE 
(LB) 

Left Bank       10        9 8         7         6 5         4         3 2          1          0 

SCORE 
(RB) 

Right Bank    10        9 8         7         6 5         4         3 2          1          0 

Total Score 

121 
NOTES/COMMENTS;  E6F Rosgen stream type.  Slightly incised in places, 
especially at lower end. 



 
Low Gradient Stream Data Sheet 

 
STREAM NAME: 

 
I-9 

 
LOCATION: 

 
 Warden Waste Site  

 
STATION: 

 
WP 273 

 
DRAINAGE AREA (AC)  

 
BASIN/WATERSHED 

 
Green River/Williams Creek 

 
LAT: 37-24-04.4 

 
LONG:        87-03-28.0 

 
COUNTY; 

 
Ohio 

 
USGS 7.5 TOPO; 

 
Equality 

 
DATE: 

 
3/11/14 

 
TIME: 11:34 ET 

 
����AM    ����PM 

 
INVESTIGATORS; 

 
John Bottom/Bill Sampson 

TYPE SAMPLE:    ���� P-CHEM      ����  Macroinvertebrate      ����  FISH     ����  BACT. 
WEATHER: Now Past 24 hours Has there been a heavy rain in the last 7 days? Snow 
 ���� ���� Heavy rain ����Yes ����No 
 ���� ���� Steady rain Air temperature     70 °F.          Inches rainfall in past 24 hours 0.0 in 
 ���� ����Intermittent showers 5 % Cloud Cover 

Clear ���� ����Clear/sunny   
        P-Chem:  Temp (°F) 46.9 D.O. (mg/l)  % Saturation  pH(S.U.)  Cond. 111.9 ���� Grab   
   
INSTREAM WATERSHED  
FEATURES 

 
LOCAL WATERSHED FEATURES: 

 

Stream Width EOW 2-3 ft Predominant Surrounding Land Use:  
Stream Width BF 3.5-4 ft ���� Surface Mining  ���� Construction ���� Forest 
Stream Bottom Width 1.0 ft ���� Deep Mining ���� Commercial ���� Pasture/Grazing 
Avg. Bankfull Depth 0.5 ft ���� Oil Wells ���� Industrial ���� Silviculture 
Avg. H²O Depth Riffle 0.1 ft ���� Land Disposal ���� Row Crops ���� Urban Runoff/Storm Sewers 
      

 Hydraulic Structures:   Stream Flow; Stream Type; 
 ���� Dams ���� Bridge Abutments ���� Dry ���� Pooled ���� Low ���� Normal ���� Perennial ���� Intermittent 
 ���� Island ���� Waterfalls ���� High ���� Very Rapid or Torrential ���� Ephemeral ���� Seep 
 ���� Other  ���� Culverts      
      
 Riparian Vegetation:   Dom. Tree/Shrub Taxa Canopy Cover; Channel Alterations; 
 Dominate Type: Red maple ���� Fully Exposed (0-25%) ���� Dredging 
 ���� Trees ���� Shrubs Pinoak ���� Partially Exposed (25-50%) ���� Channelization 
 ���� Grasses ���� Herbaceous Sweetgum ���� Partially Shaded (50-75%)  (���� Full ���� Partial) 
 Number of Strata 3  Sycamore ���� Fully Shaded (75-100%)  

      
      
      
Substrate  ���� Est. ���� P.C Riffle     5 %  Run;   10 % Pool 70 % 
      
Silt/Clay (<0.06 mm) 100 100   100 
Sand (0.06-2 mm)    
Gravel (2-64 mm)    
Cobble  (64-256 mm)    
Boulders (>256 mm)    
Bedrock    

Habitat Condition Category 
Parameter Optimal Suboptimal Marginal Poor 

 
1. Epifaunal 

Substrate/ 
Available  
Cover 

Greater than 50% of substrate 
favorable for epifaunal 
colonization and fish cover; mix 
of snags, submerged logs, 
undercut banks, cobble or other 
stable habitat and at stage to 
allow full colonization potential 
(i.e., logs/snags that are not new 
fall and not transient. 

30-50% mix of stable habitat; 
well suited for full 
colonization potential; 
adequate habitat for 
maintenance of populations; 
presence of additional 
substrate in the form of new 
fall, but not yet prepared for 
colonization (may rate at 
high end of scale). 

10-30% mix of stable habitat; 
habitat availability less than 
desirable; substrate frequently 
disturbed or removed. 

Less than 10-% stable 
habitat”  lack of habitat is 
obvious; substrate unstable 
or lacking. 

SCORE 20      19      18      17     16  15     14     13    12    11  10    9     8     7     6    5    4    3    2    1    0 
 
2. Pool Substrate/ 

Characterization 

Mixture of substrate materials, 
with gravel and firm sand 
prevalent; root mats and 
submerged vegetation common. 

Mixture of soft sand, mud, or 
clay; mud may be dominant; 
some root mats and 
submerged vegetation 
present. 

All mud or clay or sand 
bottom;  little or no root mat;  
no submerged vegetation. 

Hard-pan clay or bedrock; 
no root mat or vegetation. 

SCORE 20      19      18      17     16  15     14     13    12    11  10    9     8     7     6    5    4    3    2    1    0 
 
3.  Pool Availability 

Even mix of large shallow, large-
deep, small-shallow, small-deep 
pools present. 

Majority of pools large-deep; 
very few shallow. 

Shallow pools much more 
prevalent than deep pools.  

Majority of pools small-
shallow or pools absent. 

SCORE 20      19      18      17     16 15     14     13    12    11 10    9     8     7     6 5    4    3    2    1    0 
 



 
 
 
 
4.   Sediment Deposition 

Little or no enlargement of 
islands or point bars and less 
than 20% of the bottom 
affected by sediment 
deposition. 

Some new increase in bar 
formation, mostly from 
gravel, sand or fine sediment; 
20-50% of the bottom 
affected; slight deposition in 
pools. 

Moderate deposition of new 
gravel, sand or fine sediment 
on old and new bars; 50-80% 
of the bottom affected; 
sediment deposits at 
obstructions, constrictions, 
and bends; moderate 
deposition of pools prevalent. 

Heavy despoits of fine 
material, increased bar 
development; 80% of the 
bottom changing frequently; 
pools almost absent due to 
substantial sediment 
deposition. 
 

SCORE 20      19      18      17     16 15     14     13    12    11 10    9     8     7     6 5    4    3    2    1    0 
5.   Channel Flow Status Water reaches base of both 

lower banks, and minimal 
amount of channel substrate is 
exposed. 

Water fills > 75% of the 
available channel; or <25% 
of channel substrate is 
exposed. 

Water fills 25-75% of the 
available channel, and/or 
riffle substrates are mostly 
exposed. 

Very little water in channel 
and mostly present as 
standing pools. 

SCORE 20      19      18      17     16 15     14     13    12    11 10    9     8     7     6 5    4    3    2    1    0 
6.   Channel Alteration Channelization or dredging 

absent or minimal; stream with 
normal pattern. 

Some channelization present, 
usually in areas of bridge 
abutments; evidence of past 
channelization, i.e., dredging, 
(greater than past 20 yr.) may 
be present, but recent 
channelization is not present. 

Channelization may be 
extensive; embankments or 
shoring structures present on 
both banks; and 40-80% of 
stream reach channelized and 
disrupted. 

Banks shored with gabion of 
cement; over 80% of the 
stream reach channelized and 
disrupted.  Instream habitat 
greatly altered or removed 
entirely. 

SCORE 20      19      18      17     16 15     14     13    12    11 10    9     8     7     6 5    4    3    2    1    0 
7.    Channel Sinuosity The bends in the stream 

increase the stream length 3-4 
times longer than if it was a 
straight line.  (Note – channel 
braiding is considered normal 
in coastal plains and other 
low-lying areas.  This 
parameter is not easily rated in 
these areas.   

The bends in the stream 
increase the stream length   
2-3 times longer than if it 
was in a straight line. 

The bends in the stream 
increase the stream length 2-
1 times longer than if it was 
in a straight line. 

Channel straight;  waterway 
has been channelized for a 
long distance. 

SCORE 20      19      18      17     16 15     14     13    12    11 10    9     8     7     6 5    4    3    2    1    0 
8.    Bank Stability Banks stable;  evidence of 

erosion or bank failure absent 
or minimal; little potential for 
future problems.  <5% of bank 
affected. 

Moderately stable, 
infrequent, small areas of 
erosion mostly healed over. 
5-30% of bank in reach has 
areas of erosion. 

Moderately unstable, 30-60% 
of bank in reach has areas of 
erosion, high erosion 
potential during floods. 

Unstable, many eroded areas, 
“ raw”  areas frequently along 
straight sections and bends; 
obvious bank sloughing; 60-
100% of bank has erosional 
scars. 

SCORE 
(LB) 

Left Bank       10        9 8         7         6 5         4         3 2          1          0 

SCORE 
(RB) 

Right Bank    10        9 8         7         6 5         4         3 2          1          0 

9. Vegetative 
Protection 
(score each bank) 

More than 90% of the 
streambank surfaces and 
immediate riparian zone 
covered by native vegetation, 
including trees, understory 
shrubs, or nonwoody 
macrophytes; vegetative 
disruption through grazing or 
mowing minimal or not 
evident; almost all plants 
allowed to grow naturally. 

70-90% of the streambank 
surfaces covered by native 
vegetation, but one class of 
plants is not well-
represented; disruption 
evident but not affecting full 
plant growth potential to any 
great extent; more than one-
half of the potential plant 
stubble height remaining. 

50-70% of the streambank 
surfaces covered by 
vegetation; disruption 
obvious; patches of bare soil 
or closely cropped vegetation 
common; less than one-half 
of the potential plant stubble 
height remaining. 

Less than 50% of the 
streambank surfaces covered 
by vegetation; disruptive of 
streambank vegetation is 
very high; vegetation has 
been removed to 5 
centimeters or less in average 
stubble height. 

SCORE 
(LB) 

Left Bank       10        9 8         7         6 5         4         3 2          1          0 

SCORE 
(RB) 

Right Bank    10        9 8         7         6 5         4         3 2          1          0 

10.   Riparian Vegetative 
Zone Width (score 
each bank riparian 
zone). 

Width of riparian zone > 18 
meters; human activities (i.e., 
parking lots, roadbeds, clear-
cuts, lawns, or crops) have not 
impacted zone 

Width of riparian zone 12-18 
meters; human activities have 
impacted zone only 
minimally. 

Width of riparian zone 6-12 
meters; human activities has 
inpacted zone a great deal. 

Width of riparian zone <6 
meters; little or no riparian 
vegetation due to human 
activities. 

SCORE 
(LB) 

Left Bank       10        9 8         7         6 5         4         3 2          1          0 

SCORE 
(RB) 

Right Bank    10        9 8         7         6 5         4         3 2          1          0 

Total Score 

123 
NOTES/COMMENTS;  E6 Rosgen stream type. 



 
Low Gradient Stream Data Sheet 

 
STREAM NAME: 

 
E-37 

 
LOCATION: 

 
 Warden Waste Site  

 
STATION: 

 
WP 562 

 
DRAINAGE AREA (AC)  

 
BASIN/WATERSHED 

 
Green River/Williams Creek 

 
LAT: 37-24-25.6 

 
LONG:        87-03-45.7 

 
COUNTY; 

 
Ohio 

 
USGS 7.5 TOPO; 

 
Equality 

 
DATE: 

 
2/19/14 

 
TIME: 10:26 ET 

 
����AM    ����PM 

 
INVESTIGATORS; 

 
John Bottom/Bill Sampson 

TYPE SAMPLE:    ���� P-CHEM      ����  Macroinvertebrate      ����  FISH     ����  BACT. 
WEATHER: Now Past 24 hours Has there been a heavy rain in the last 7 days? Snow 
 ���� ���� Heavy rain ����Yes ����No 
 ���� ���� Steady rain Air temperature     45 °F.          Inches rainfall in past 24 hours 0.1 in 
 ���� ����Intermittent showers 75 % Cloud Cover 

Clear ���� ����Clear/sunny   
        P-Chem:  Temp (°F)  D.O. (mg/l)  % Saturation  pH(S.U.)  Cond.  ���� Grab  NA 
   
INSTREAM WATERSHED  
FEATURES 

 
LOCAL WATERSHED FEATURES: 

 

Stream Width EOW 6.0 ft Predominant Surrounding Land Use:  
Stream Width BF 10.0 ft ���� Surface Mining  ���� Construction ���� Forest 
Stream Bottom Width 2.5 ft ���� Deep Mining ���� Commercial ���� Pasture/Grazing 
Avg. Bankfull Depth 1.0 ft ���� Oil Wells ���� Industrial ���� Silviculture 
Avg. H²O Depth Riffle  ft ���� Land Disposal ���� Row Crops ���� Urban Runoff/Storm Sewers 
      

 Hydraulic Structures:   Stream Flow; Stream Type; 
 ���� Dams ���� Bridge Abutments ���� Dry ���� Pooled ���� Low ���� Normal ���� Perennial ���� Intermittent 
 ���� Island ���� Waterfalls ���� High ���� Very Rapid or Torrential ���� Ephemeral ���� Seep 
 ���� Other  ���� Culverts      
      
 Riparian Vegetation:   Dom. Tree/Shrub Taxa Canopy Cover; Channel Alterations; 
 Dominate Type: Pinoak ���� Fully Exposed (0-25%) ���� Dredging 
 ���� Trees ���� Shrubs Swamp chestnut oak ���� Partially Exposed (25-50%) ���� Channelization 
 ���� Grasses ���� Herbaceous Blackgum ���� Partially Shaded (50-75%)  (���� Full ���� Partial) 
 Number of Strata 3  Hickory ���� Fully Shaded (75-100%)  

      
      
      
Substrate  ���� Est. ���� P.C Riffle  %  Run;  % Pool 100 % 
      
Silt/Clay (<0.06 mm)         100 
Sand (0.06-2 mm)    
Gravel (2-64 mm)    
Cobble  (64-256 mm)    
Boulders (>256 mm)    
Bedrock    

Habitat Condition Category 
Parameter Optimal Suboptimal Marginal Poor 

 
1. Epifaunal 

Substrate/ 
Available  
Cover 

Greater than 50% of substrate 
favorable for epifaunal 
colonization and fish cover; mix 
of snags, submerged logs, 
undercut banks, cobble or other 
stable habitat and at stage to 
allow full colonization potential 
(i.e., logs/snags that are not new 
fall and not transient. 

30-50% mix of stable habitat; 
well suited for full 
colonization potential; 
adequate habitat for 
maintenance of populations; 
presence of additional 
substrate in the form of new 
fall, but not yet prepared for 
colonization (may rate at 
high end of scale). 

10-30% mix of stable habitat; 
habitat availability less than 
desirable; substrate frequently 
disturbed or removed. 

Less than 10-% stable 
habitat”  lack of habitat is 
obvious; substrate unstable 
or lacking. 

SCORE 20      19      18      17     16  15     14     13    12    11  10    9     8     7     6    5    4    3    2    1    0 
 
2. Pool Substrate/ 

Characterization 

Mixture of substrate materials, 
with gravel and firm sand 
prevalent; root mats and 
submerged vegetation common. 

Mixture of soft sand, mud, or 
clay; mud may be dominant; 
some root mats and 
submerged vegetation 
present. 

All mud or clay or sand 
bottom;  little or no root mat;  
no submerged vegetation. 

Hard-pan clay or bedrock; 
no root mat or vegetation. 

SCORE 20      19      18      17     16  15     14     13    12    11  10    9     8     7     6    5    4    3    2    1    0 
 
3.  Pool Availability 

Even mix of large shallow, large-
deep, small-shallow, small-deep 
pools present. 

Majority of pools large-deep; 
very few shallow. 

Shallow pools much more 
prevalent than deep pools.  

Majority of pools small-
shallow or pools absent. 

SCORE 20      19      18      17     16 15     14     13    12    11 10    9     8     7     6 5    4    3    2    1    0 
 



 
 
 
 
4.   Sediment Deposition 

Little or no enlargement of 
islands or point bars and less 
than 20% of the bottom 
affected by sediment 
deposition. 

Some new increase in bar 
formation, mostly from 
gravel, sand or fine sediment; 
20-50% of the bottom 
affected; slight deposition in 
pools. 

Moderate deposition of new 
gravel, sand or fine sediment 
on old and new bars; 50-80% 
of the bottom affected; 
sediment deposits at 
obstructions, constrictions, 
and bends; moderate 
deposition of pools prevalent. 

Heavy despoits of fine 
material, increased bar 
development; 80% of the 
bottom changing frequently; 
pools almost absent due to 
substantial sediment 
deposition. 
 

SCORE 20      19      18      17     16 15     14     13    12    11 10    9     8     7     6 5    4    3    2    1    0 
5.   Channel Flow Status Water reaches base of both 

lower banks, and minimal 
amount of channel substrate is 
exposed. 

Water fills > 75% of the 
available channel; or <25% 
of channel substrate is 
exposed. 

Water fills 25-75% of the 
available channel, and/or 
riffle substrates are mostly 
exposed. 

Very little water in channel 
and mostly present as 
standing pools. 

SCORE 20      19      18      17     16 15     14     13    12    11 10    9     8     7     6 5    4    3    2    1    0 
6.   Channel Alteration Channelization or dredging 

absent or minimal; stream with 
normal pattern. 

Some channelization present, 
usually in areas of bridge 
abutments; evidence of past 
channelization, i.e., dredging, 
(greater than past 20 yr.) may 
be present, but recent 
channelization is not present. 

Channelization may be 
extensive; embankments or 
shoring structures present on 
both banks; and 40-80% of 
stream reach channelized and 
disrupted. 

Banks shored with gabion of 
cement; over 80% of the 
stream reach channelized and 
disrupted.  Instream habitat 
greatly altered or removed 
entirely. 

SCORE 20      19      18      17     16 15     14     13    12    11 10    9     8     7     6 5    4    3    2    1    0 
7.    Channel Sinuosity The bends in the stream 

increase the stream length 3-4 
times longer than if it was a 
straight line.  (Note – channel 
braiding is considered normal 
in coastal plains and other 
low-lying areas.  This 
parameter is not easily rated in 
these areas.   

The bends in the stream 
increase the stream length   
2-3 times longer than if it 
was in a straight line. 

The bends in the stream 
increase the stream length 2-
1 times longer than if it was 
in a straight line. 

Channel straight;  waterway 
has been channelized for a 
long distance. 

SCORE 20      19      18      17     16 15     14     13    12    11 10    9     8     7     6 5    4    3    2    1    0 
8.    Bank Stability Banks stable;  evidence of 

erosion or bank failure absent 
or minimal; little potential for 
future problems.  <5% of bank 
affected. 

Moderately stable, 
infrequent, small areas of 
erosion mostly healed over. 
5-30% of bank in reach has 
areas of erosion. 

Moderately unstable, 30-60% 
of bank in reach has areas of 
erosion, high erosion 
potential during floods. 

Unstable, many eroded areas, 
“ raw”  areas frequently along 
straight sections and bends; 
obvious bank sloughing; 60-
100% of bank has erosional 
scars. 

SCORE 
(LB) 

Left Bank       10        9 8         7         6 5         4         3 2          1          0 

SCORE 
(RB) 

Right Bank    10        9 8         7         6 5         4         3 2          1          0 

9. Vegetative 
Protection 
(score each bank) 

More than 90% of the 
streambank surfaces and 
immediate riparian zone 
covered by native vegetation, 
including trees, understory 
shrubs, or nonwoody 
macrophytes; vegetative 
disruption through grazing or 
mowing minimal or not 
evident; almost all plants 
allowed to grow naturally. 

70-90% of the streambank 
surfaces covered by native 
vegetation, but one class of 
plants is not well-
represented; disruption 
evident but not affecting full 
plant growth potential to any 
great extent; more than one-
half of the potential plant 
stubble height remaining. 

50-70% of the streambank 
surfaces covered by 
vegetation; disruption 
obvious; patches of bare soil 
or closely cropped vegetation 
common; less than one-half 
of the potential plant stubble 
height remaining. 

Less than 50% of the 
streambank surfaces covered 
by vegetation; disruptive of 
streambank vegetation is 
very high; vegetation has 
been removed to 5 
centimeters or less in average 
stubble height. 

SCORE 
(LB) 

Left Bank       10        9 8         7         6 5         4         3 2          1          0 

SCORE 
(RB) 

Right Bank    10        9 8         7         6 5         4         3 2          1          0 

10.   Riparian Vegetative 
Zone Width (score 
each bank riparian 
zone). 

Width of riparian zone > 18 
meters; human activities (i.e., 
parking lots, roadbeds, clear-
cuts, lawns, or crops) have not 
impacted zone 

Width of riparian zone 12-18 
meters; human activities have 
impacted zone only 
minimally. 

Width of riparian zone 6-12 
meters; human activities has 
inpacted zone a great deal. 

Width of riparian zone <6 
meters; little or no riparian 
vegetation due to human 
activities. 

SCORE 
(LB) 

Left Bank       10        9 8         7         6 5         4         3 2          1          0 

SCORE 
(RB) 

Right Bank    10        9 8         7         6 5         4         3 2          1          0 

Total Score 

132 
NOTES/COMMENTS;  E6 Rosgen stream type.  Old remnant channel.  Could 
be incorporated into wetland mitigation as vernal pool. 



 
Low Gradient Stream Data Sheet 

 
STREAM NAME: 

 
E-38 

 
LOCATION: 

 
 Warden Waste Site  

 
STATION: 

 
WP 644 

 
DRAINAGE AREA (AC)  

 
BASIN/WATERSHED 

 
Green River/Williams Creek 

 
LAT: 37-24-13.0 

 
LONG:        87-03-47.7 

 
COUNTY; 

 
Ohio 

 
USGS 7.5 TOPO; 

 
Equality 

 
DATE: 

 
2/19/14 

 
TIME: 1:32 ET 

 
����AM    ����PM 

 
INVESTIGATORS; 

 
John Bottom/Bill Sampson 

TYPE SAMPLE:    ���� P-CHEM      ����  Macroinvertebrate      ����  FISH     ����  BACT. 
WEATHER: Now Past 24 hours Has there been a heavy rain in the last 7 days? Snow 
 ���� ���� Heavy rain ����Yes ����No 
 ���� ���� Steady rain Air temperature     53 °F.          Inches rainfall in past 24 hours 0.1 in 
 ���� ����Intermittent showers 10 % Cloud Cover 

Clear ���� ����Clear/sunny   
        P-Chem:  Temp (°F)  D.O. (mg/l)  % Saturation  pH(S.U.)  Cond.  ���� Grab  NA 
   
INSTREAM WATERSHED  
FEATURES 

 
LOCAL WATERSHED FEATURES: 

 

Stream Width EOW 1-1.25 ft Predominant Surrounding Land Use:  
Stream Width BF 6.0 ft ���� Surface Mining  ���� Construction ���� Forest 
Stream Bottom Width 0.5 ft ���� Deep Mining ���� Commercial ���� Pasture/Grazing 
Avg. Bankfull Depth 0.5 ft ���� Oil Wells ���� Industrial ���� Silviculture 
Avg. H²O Depth Riffle 0.1 ft ���� Land Disposal ���� Row Crops ���� Urban Runoff/Storm Sewers 
      

 Hydraulic Structures:   Stream Flow; Stream Type; 
 ���� Dams ���� Bridge Abutments ���� Dry ���� Pooled ���� Low ���� Normal ���� Perennial ���� Intermittent 
 ���� Island ���� Waterfalls ���� High ���� Very Rapid or Torrential ���� Ephemeral ���� Seep 
 ���� Other  ���� Culverts      
      
 Riparian Vegetation:   Dom. Tree/Shrub Taxa Canopy Cover; Channel Alterations; 
 Dominate Type: Pin oak ���� Fully Exposed (0-25%) ���� Dredging 
 ���� Trees ���� Shrubs Sweetgum ���� Partially Exposed (25-50%) ���� Channelization 
 ���� Grasses ���� Herbaceous Sugar maple ���� Partially Shaded (50-75%)  (���� Full ���� Partial) 
 Number of Strata 3  Beech ���� Fully Shaded (75-100%)  

   Green ash   
      
      
Substrate  ���� Est. ���� P.C Riffle  %  Run; 90 % Pool 10 % 
      
Silt/Clay (<0.06 mm)  100       100 
Sand (0.06-2 mm)    
Gravel (2-64 mm)    
Cobble  (64-256 mm)    
Boulders (>256 mm)    
Bedrock    

Habitat Condition Category 
Parameter Optimal Suboptimal Marginal Poor 

 
1. Epifaunal 

Substrate/ 
Available  
Cover 

Greater than 50% of substrate 
favorable for epifaunal 
colonization and fish cover; mix 
of snags, submerged logs, 
undercut banks, cobble or other 
stable habitat and at stage to 
allow full colonization potential 
(i.e., logs/snags that are not new 
fall and not transient. 

30-50% mix of stable habitat; 
well suited for full 
colonization potential; 
adequate habitat for 
maintenance of populations; 
presence of additional 
substrate in the form of new 
fall, but not yet prepared for 
colonization (may rate at 
high end of scale). 

10-30% mix of stable habitat; 
habitat availability less than 
desirable; substrate frequently 
disturbed or removed. 

Less than 10-% stable 
habitat”  lack of habitat is 
obvious; substrate unstable 
or lacking. 

SCORE 20      19      18      17     16  15     14     13    12    11  10    9     8     7     6    5    4    3    2    1    0 
 
2. Pool Substrate/ 

Characterization 

Mixture of substrate materials, 
with gravel and firm sand 
prevalent; root mats and 
submerged vegetation common. 

Mixture of soft sand, mud, or 
clay; mud may be dominant; 
some root mats and 
submerged vegetation 
present. 

All mud or clay or sand 
bottom;  little or no root mat;  
no submerged vegetation. 

Hard-pan clay or bedrock; 
no root mat or vegetation. 

SCORE 20      19      18      17     16  15     14     13    12    11  10    9     8     7     6    5    4    3    2    1    0 
 
3.  Pool Availability 

Even mix of large shallow, large-
deep, small-shallow, small-deep 
pools present. 

Majority of pools large-deep; 
very few shallow. 

Shallow pools much more 
prevalent than deep pools.  

Majority of pools small-
shallow or pools absent. 

SCORE 20      19      18      17     16 15     14     13    12    11 10    9     8     7     6 5    4    3    2    1    0 
 



 
 
 
 
4.   Sediment Deposition 

Little or no enlargement of 
islands or point bars and less 
than 20% of the bottom 
affected by sediment 
deposition. 

Some new increase in bar 
formation, mostly from 
gravel, sand or fine sediment; 
20-50% of the bottom 
affected; slight deposition in 
pools. 

Moderate deposition of new 
gravel, sand or fine sediment 
on old and new bars; 50-80% 
of the bottom affected; 
sediment deposits at 
obstructions, constrictions, 
and bends; moderate 
deposition of pools prevalent. 

Heavy despoits of fine 
material, increased bar 
development; 80% of the 
bottom changing frequently; 
pools almost absent due to 
substantial sediment 
deposition. 
 

SCORE 20      19      18      17     16 15     14     13    12    11 10    9     8     7     6 5    4    3    2    1    0 
5.   Channel Flow Status Water reaches base of both 

lower banks, and minimal 
amount of channel substrate is 
exposed. 

Water fills > 75% of the 
available channel; or <25% 
of channel substrate is 
exposed. 

Water fills 25-75% of the 
available channel, and/or 
riffle substrates are mostly 
exposed. 

Very little water in channel 
and mostly present as 
standing pools. 

SCORE 20      19      18      17     16 15     14     13    12    11 10    9     8     7     6 5    4    3    2    1    0 
6.   Channel Alteration Channelization or dredging 

absent or minimal; stream with 
normal pattern. 

Some channelization present, 
usually in areas of bridge 
abutments; evidence of past 
channelization, i.e., dredging, 
(greater than past 20 yr.) may 
be present, but recent 
channelization is not present. 

Channelization may be 
extensive; embankments or 
shoring structures present on 
both banks; and 40-80% of 
stream reach channelized and 
disrupted. 

Banks shored with gabion of 
cement; over 80% of the 
stream reach channelized and 
disrupted.  Instream habitat 
greatly altered or removed 
entirely. 

SCORE 20      19      18      17     16 15     14     13    12    11 10    9     8     7     6 5    4    3    2    1    0 
7.    Channel Sinuosity The bends in the stream 

increase the stream length 3-4 
times longer than if it was a 
straight line.  (Note – channel 
braiding is considered normal 
in coastal plains and other 
low-lying areas.  This 
parameter is not easily rated in 
these areas.   

The bends in the stream 
increase the stream length   
2-3 times longer than if it 
was in a straight line. 

The bends in the stream 
increase the stream length 2-
1 times longer than if it was 
in a straight line. 

Channel straight;  waterway 
has been channelized for a 
long distance. 

SCORE 20      19      18      17     16 15     14     13    12    11 10    9     8     7     6 5    4    3    2    1    0 
8.    Bank Stability Banks stable;  evidence of 

erosion or bank failure absent 
or minimal; little potential for 
future problems.  <5% of bank 
affected. 

Moderately stable, 
infrequent, small areas of 
erosion mostly healed over. 
5-30% of bank in reach has 
areas of erosion. 

Moderately unstable, 30-60% 
of bank in reach has areas of 
erosion, high erosion 
potential during floods. 

Unstable, many eroded areas, 
“ raw”  areas frequently along 
straight sections and bends; 
obvious bank sloughing; 60-
100% of bank has erosional 
scars. 

SCORE 
(LB) 

Left Bank       10        9 8         7         6 5         4         3 2          1          0 

SCORE 
(RB) 

Right Bank    10        9 8         7         6 5         4         3 2          1          0 

9. Vegetative 
Protection 
(score each bank) 

More than 90% of the 
streambank surfaces and 
immediate riparian zone 
covered by native vegetation, 
including trees, understory 
shrubs, or nonwoody 
macrophytes; vegetative 
disruption through grazing or 
mowing minimal or not 
evident; almost all plants 
allowed to grow naturally. 

70-90% of the streambank 
surfaces covered by native 
vegetation, but one class of 
plants is not well-
represented; disruption 
evident but not affecting full 
plant growth potential to any 
great extent; more than one-
half of the potential plant 
stubble height remaining. 

50-70% of the streambank 
surfaces covered by 
vegetation; disruption 
obvious; patches of bare soil 
or closely cropped vegetation 
common; less than one-half 
of the potential plant stubble 
height remaining. 

Less than 50% of the 
streambank surfaces covered 
by vegetation; disruptive of 
streambank vegetation is 
very high; vegetation has 
been removed to 5 
centimeters or less in average 
stubble height. 

SCORE 
(LB) 

Left Bank       10        9 8         7         6 5         4         3 2          1          0 

SCORE 
(RB) 

Right Bank    10        9 8         7         6 5         4         3 2          1          0 

10.   Riparian Vegetative 
Zone Width (score 
each bank riparian 
zone). 

Width of riparian zone > 18 
meters; human activities (i.e., 
parking lots, roadbeds, clear-
cuts, lawns, or crops) have not 
impacted zone 

Width of riparian zone 12-18 
meters; human activities have 
impacted zone only 
minimally. 

Width of riparian zone 6-12 
meters; human activities has 
inpacted zone a great deal. 

Width of riparian zone <6 
meters; little or no riparian 
vegetation due to human 
activities. 

SCORE 
(LB) 

Left Bank       10        9 8         7         6 5         4         3 2          1          0 

SCORE 
(RB) 

Right Bank    10        9 8         7         6 5         4         3 2          1          0 

Total Score 

117 
NOTES/COMMENTS;  F6b Rosgen stream type.   



 
Low Gradient Stream Data Sheet 

 
STREAM NAME: 

 
E-39 

 
LOCATION: 

 
 Warden Waste Site  

 
STATION: 

 
WP 773 

 
DRAINAGE AREA (AC)  

 
BASIN/WATERSHED 

 
Green River/Williams Creek 

 
LAT: 37-24-09.8 

 
LONG:        87-03-38.0 

 
COUNTY; 

 
Ohio 

 
USGS 7.5 TOPO; 

 
Equality 

 
DATE: 

 
2/20/14 

 
TIME: 11:31 ET 

 
����AM    ����PM 

 
INVESTIGATORS; 

 
John Bottom/Bill Sampson 

TYPE SAMPLE:    ���� P-CHEM      ����  Macroinvertebrate      ����  FISH     ����  BACT. 
WEATHER: Now Past 24 hours Has there been a heavy rain in the last 7 days? Snow 
 ���� ���� Heavy rain ����Yes ����No 
 ���� ���� Steady rain Air temperature     60 °F.          Inches rainfall in past 24 hours 0.1 in 
 ���� ����Intermittent showers 90 % Cloud Cover 

Clouds ���� ����Clear/sunny   
        P-Chem:  Temp (°F) 49.5 D.O. (mg/l)  % Saturation  pH(S.U.)  Cond. 76.2 ���� Grab   
   
INSTREAM WATERSHED  
FEATURES 

 
LOCAL WATERSHED FEATURES: 

 

Stream Width EOW 2-2.5 ft Predominant Surrounding Land Use:  
Stream Width BF 4.0 ft ���� Surface Mining  ���� Construction ���� Forest 
Stream Bottom Width 1.5 ft ���� Deep Mining ���� Commercial ���� Pasture/Grazing 
Avg. Bankfull Depth 0.4 ft ���� Oil Wells ���� Industrial ���� Silviculture 
Avg. H²O Depth Riffle 0.1 ft ���� Land Disposal ���� Row Crops ���� Urban Runoff/Storm Sewers 
      

 Hydraulic Structures:   Stream Flow; Stream Type; 
 ���� Dams ���� Bridge Abutments ���� Dry ���� Pooled ���� Low ���� Normal ���� Perennial ���� Intermittent 
 ���� Island ���� Waterfalls ���� High ���� Very Rapid or Torrential ���� Ephemeral ���� Seep 
 ���� Other  ���� Culverts      
      
 Riparian Vegetation:   Dom. Tree/Shrub Taxa Canopy Cover; Channel Alterations; 
 Dominate Type: Red maple ���� Fully Exposed (0-25%) ���� Dredging 
 ���� Trees ���� Shrubs Pinoak ���� Partially Exposed (25-50%) ���� Channelization 
 ���� Grasses ���� Herbaceous Redceadar ���� Partially Shaded (50-75%)  (���� Full ���� Partial) 
 Number of Strata 3  Sycamore ���� Fully Shaded (75-100%)  

      
      
      
Substrate  ���� Est. ���� P.C Riffle  %  Run;   70 % Pool 30 % 
      
Silt/Clay (<0.06 mm)  100   100 
Sand (0.06-2 mm)    
Gravel (2-64 mm)    
Cobble  (64-256 mm)    
Boulders (>256 mm)    
Bedrock    

Habitat Condition Category 
Parameter Optimal Suboptimal Marginal Poor 

 
1. Epifaunal 

Substrate/ 
Available  
Cover 

Greater than 50% of substrate 
favorable for epifaunal 
colonization and fish cover; mix 
of snags, submerged logs, 
undercut banks, cobble or other 
stable habitat and at stage to 
allow full colonization potential 
(i.e., logs/snags that are not new 
fall and not transient. 

30-50% mix of stable habitat; 
well suited for full 
colonization potential; 
adequate habitat for 
maintenance of populations; 
presence of additional 
substrate in the form of new 
fall, but not yet prepared for 
colonization (may rate at 
high end of scale). 

10-30% mix of stable habitat; 
habitat availability less than 
desirable; substrate frequently 
disturbed or removed. 

Less than 10-% stable 
habitat”  lack of habitat is 
obvious; substrate unstable 
or lacking. 

SCORE 20      19      18      17     16  15     14     13    12    11  10    9     8     7     6    5    4    3    2    1    0 
 
2. Pool Substrate/ 

Characterization 

Mixture of substrate materials, 
with gravel and firm sand 
prevalent; root mats and 
submerged vegetation common. 

Mixture of soft sand, mud, or 
clay; mud may be dominant; 
some root mats and 
submerged vegetation 
present. 

All mud or clay or sand 
bottom;  little or no root mat;  
no submerged vegetation. 

Hard-pan clay or bedrock; 
no root mat or vegetation. 

SCORE 20      19      18      17     16  15     14     13    12    11  10    9     8     7     6    5    4    3    2    1    0 
 
3.  Pool Availability 

Even mix of large shallow, large-
deep, small-shallow, small-deep 
pools present. 

Majority of pools large-deep; 
very few shallow. 

Shallow pools much more 
prevalent than deep pools.  

Majority of pools small-
shallow or pools absent. 

SCORE 20      19      18      17     16 15     14     13    12    11 10    9     8     7     6 5    4    3    2    1    0 
 



 
 
 
 
4.   Sediment Deposition 

Little or no enlargement of 
islands or point bars and less 
than 20% of the bottom 
affected by sediment 
deposition. 

Some new increase in bar 
formation, mostly from 
gravel, sand or fine sediment; 
20-50% of the bottom 
affected; slight deposition in 
pools. 

Moderate deposition of new 
gravel, sand or fine sediment 
on old and new bars; 50-80% 
of the bottom affected; 
sediment deposits at 
obstructions, constrictions, 
and bends; moderate 
deposition of pools prevalent. 

Heavy despoits of fine 
material, increased bar 
development; 80% of the 
bottom changing frequently; 
pools almost absent due to 
substantial sediment 
deposition. 
 

SCORE 20      19      18      17     16 15     14     13    12    11 10    9     8     7     6 5    4    3    2    1    0 
5.   Channel Flow Status Water reaches base of both 

lower banks, and minimal 
amount of channel substrate is 
exposed. 

Water fills > 75% of the 
available channel; or <25% 
of channel substrate is 
exposed. 

Water fills 25-75% of the 
available channel, and/or 
riffle substrates are mostly 
exposed. 

Very little water in channel 
and mostly present as 
standing pools. 

SCORE 20      19      18      17     16 15     14     13    12    11 10    9     8     7     6 5    4    3    2    1    0 
6.   Channel Alteration Channelization or dredging 

absent or minimal; stream with 
normal pattern. 

Some channelization present, 
usually in areas of bridge 
abutments; evidence of past 
channelization, i.e., dredging, 
(greater than past 20 yr.) may 
be present, but recent 
channelization is not present. 

Channelization may be 
extensive; embankments or 
shoring structures present on 
both banks; and 40-80% of 
stream reach channelized and 
disrupted. 

Banks shored with gabion of 
cement; over 80% of the 
stream reach channelized and 
disrupted.  Instream habitat 
greatly altered or removed 
entirely. 

SCORE 20      19      18      17     16 15     14     13    12    11 10    9     8     7     6 5    4    3    2    1    0 
7.    Channel Sinuosity The bends in the stream 

increase the stream length 3-4 
times longer than if it was a 
straight line.  (Note – channel 
braiding is considered normal 
in coastal plains and other 
low-lying areas.  This 
parameter is not easily rated in 
these areas.   

The bends in the stream 
increase the stream length   
2-3 times longer than if it 
was in a straight line. 

The bends in the stream 
increase the stream length 2-
1 times longer than if it was 
in a straight line. 

Channel straight;  waterway 
has been channelized for a 
long distance. 

SCORE 20      19      18      17     16 15     14     13    12    11 10    9     8     7     6 5    4    3    2    1    0 
8.    Bank Stability Banks stable;  evidence of 

erosion or bank failure absent 
or minimal; little potential for 
future problems.  <5% of bank 
affected. 

Moderately stable, 
infrequent, small areas of 
erosion mostly healed over. 
5-30% of bank in reach has 
areas of erosion. 

Moderately unstable, 30-60% 
of bank in reach has areas of 
erosion, high erosion 
potential during floods. 

Unstable, many eroded areas, 
“ raw”  areas frequently along 
straight sections and bends; 
obvious bank sloughing; 60-
100% of bank has erosional 
scars. 

SCORE 
(LB) 

Left Bank       10        9 8         7         6 5         4         3 2          1          0 

SCORE 
(RB) 

Right Bank    10        9 8         7         6 5         4         3 2          1          0 

9. Vegetative 
Protection 
(score each bank) 

More than 90% of the 
streambank surfaces and 
immediate riparian zone 
covered by native vegetation, 
including trees, understory 
shrubs, or nonwoody 
macrophytes; vegetative 
disruption through grazing or 
mowing minimal or not 
evident; almost all plants 
allowed to grow naturally. 

70-90% of the streambank 
surfaces covered by native 
vegetation, but one class of 
plants is not well-
represented; disruption 
evident but not affecting full 
plant growth potential to any 
great extent; more than one-
half of the potential plant 
stubble height remaining. 

50-70% of the streambank 
surfaces covered by 
vegetation; disruption 
obvious; patches of bare soil 
or closely cropped vegetation 
common; less than one-half 
of the potential plant stubble 
height remaining. 

Less than 50% of the 
streambank surfaces covered 
by vegetation; disruptive of 
streambank vegetation is 
very high; vegetation has 
been removed to 5 
centimeters or less in average 
stubble height. 

SCORE 
(LB) 

Left Bank       10        9 8         7         6 5         4         3 2          1          0 

SCORE 
(RB) 

Right Bank    10        9 8         7         6 5         4         3 2          1          0 

10.   Riparian Vegetative 
Zone Width (score 
each bank riparian 
zone). 

Width of riparian zone > 18 
meters; human activities (i.e., 
parking lots, roadbeds, clear-
cuts, lawns, or crops) have not 
impacted zone 

Width of riparian zone 12-18 
meters; human activities have 
impacted zone only 
minimally. 

Width of riparian zone 6-12 
meters; human activities has 
inpacted zone a great deal. 

Width of riparian zone <6 
meters; little or no riparian 
vegetation due to human 
activities. 

SCORE 
(LB) 

Left Bank       10        9 8         7         6 5         4         3 2          1          0 

SCORE 
(RB) 

Right Bank    10        9 8         7         6 5         4         3 2          1          0 

Total Score 

124 
NOTES/COMMENTS;  E6 Rosgen stream type.  



 
Low Gradient Stream Data Sheet 

 
STREAM NAME: 

 
E-40 

 
LOCATION: 

 
 Warden Waste Site – drains to Wetland G 

 
STATION: 

 
WP 727 

 
DRAINAGE AREA (AC)  

 
BASIN/WATERSHED 

 
Green River/Williams Creek 

 
LAT: 37-24-10.2 

 
LONG:        87-03-37.0 

 
COUNTY; 

 
Ohio 

 
USGS 7.5 TOPO; 

 
Equality 

 
DATE: 

 
2/20/14 

 
TIME: 10:22 ET 

 
����AM    ����PM 

 
INVESTIGATORS; 

 
John Bottom/Bill Sampson 

TYPE SAMPLE:    ���� P-CHEM      ����  Macroinvertebrate      ����  FISH     ����  BACT. 
WEATHER: Now Past 24 hours Has there been a heavy rain in the last 7 days? Snow 
 ���� ���� Heavy rain ����Yes ����No 
 ���� ���� Steady rain Air temperature     60 °F.          Inches rainfall in past 24 hours 0.1 in 
 ���� ����Intermittent showers 90 % Cloud Cover 

Clouds ���� ����Clear/sunny   
        P-Chem:  Temp (°F)  D.O. (mg/l)  % Saturation  pH(S.U.)  Cond.  ���� Grab  NA 
   
INSTREAM WATERSHED  
FEATURES 

 
LOCAL WATERSHED FEATURES: 

 

Stream Width EOW 2-3 ft Predominant Surrounding Land Use:  
Stream Width BF 4.5 ft ���� Surface Mining  ���� Construction ���� Forest 
Stream Bottom Width 1.5 ft ���� Deep Mining ���� Commercial ���� Pasture/Grazing 
Avg. Bankfull Depth 0.7 ft ���� Oil Wells ���� Industrial ���� Silviculture 
Avg. H²O Depth Riffle  ft ���� Land Disposal ���� Row Crops ���� Urban Runoff/Storm Sewers 
      

 Hydraulic Structures:   Stream Flow; Stream Type; 
 ���� Dams ���� Bridge Abutments ���� Dry ���� Pooled ���� Low ���� Normal ���� Perennial ���� Intermittent 
 ���� Island ���� Waterfalls ���� High ���� Very Rapid or Torrential ���� Ephemeral ���� Seep 
 ���� Other  ���� Culverts    Trickle-snow melt  
      
 Riparian Vegetation:   Dom. Tree/Shrub Taxa Canopy Cover; Channel Alterations; 
 Dominate Type: Red maple ���� Fully Exposed (0-25%) ���� Dredging 
 ���� Trees ���� Shrubs Pinoak ���� Partially Exposed (25-50%) ���� Channelization 
 ���� Grasses ���� Herbaceous Redcedar ���� Partially Shaded (50-75%)  (���� Full ���� Partial) 
 Number of Strata 3  Sweetgum ���� Fully Shaded (75-100%)  

   Elm   
      
      
Substrate  ���� Est. ���� P.C Riffle  %  Run;  % Pool 100 % 
      
Silt/Clay (<0.06 mm)         100 
Sand (0.06-2 mm)    
Gravel (2-64 mm)    
Cobble  (64-256 mm)    
Boulders (>256 mm)    
Bedrock    

Habitat Condition Category 
Parameter Optimal Suboptimal Marginal Poor 

 
1. Epifaunal 

Substrate/ 
Available  
Cover 

Greater than 50% of substrate 
favorable for epifaunal 
colonization and fish cover; mix 
of snags, submerged logs, 
undercut banks, cobble or other 
stable habitat and at stage to 
allow full colonization potential 
(i.e., logs/snags that are not new 
fall and not transient. 

30-50% mix of stable habitat; 
well suited for full 
colonization potential; 
adequate habitat for 
maintenance of populations; 
presence of additional 
substrate in the form of new 
fall, but not yet prepared for 
colonization (may rate at 
high end of scale). 

10-30% mix of stable habitat; 
habitat availability less than 
desirable; substrate frequently 
disturbed or removed. 

Less than 10-% stable 
habitat”  lack of habitat is 
obvious; substrate unstable 
or lacking. 

SCORE 20      19      18      17     16  15     14     13    12    11  10    9     8     7     6    5    4    3    2    1    0 
 
2. Pool Substrate/ 

Characterization 

Mixture of substrate materials, 
with gravel and firm sand 
prevalent; root mats and 
submerged vegetation common. 

Mixture of soft sand, mud, or 
clay; mud may be dominant; 
some root mats and 
submerged vegetation 
present. 

All mud or clay or sand 
bottom;  little or no root mat;  
no submerged vegetation. 

Hard-pan clay or bedrock; 
no root mat or vegetation. 

SCORE 20      19      18      17     16  15     14     13    12    11  10    9     8     7     6    5    4    3    2    1    0 
 
3.  Pool Availability 

Even mix of large shallow, large-
deep, small-shallow, small-deep 
pools present. 

Majority of pools large-deep; 
very few shallow. 

Shallow pools much more 
prevalent than deep pools.  

Majority of pools small-
shallow or pools absent. 

SCORE 20      19      18      17     16 15     14     13    12    11 10    9     8     7     6 5    4    3    2    1    0 
 



 
 
 
 
4.   Sediment Deposition 

Little or no enlargement of 
islands or point bars and less 
than 20% of the bottom 
affected by sediment 
deposition. 

Some new increase in bar 
formation, mostly from 
gravel, sand or fine sediment; 
20-50% of the bottom 
affected; slight deposition in 
pools. 

Moderate deposition of new 
gravel, sand or fine sediment 
on old and new bars; 50-80% 
of the bottom affected; 
sediment deposits at 
obstructions, constrictions, 
and bends; moderate 
deposition of pools prevalent. 

Heavy despoits of fine 
material, increased bar 
development; 80% of the 
bottom changing frequently; 
pools almost absent due to 
substantial sediment 
deposition. 
 

SCORE 20      19      18      17     16 15     14     13    12    11 10    9     8     7     6 5    4    3    2    1    0 
5.   Channel Flow Status Water reaches base of both 

lower banks, and minimal 
amount of channel substrate is 
exposed. 

Water fills > 75% of the 
available channel; or <25% 
of channel substrate is 
exposed. 

Water fills 25-75% of the 
available channel, and/or 
riffle substrates are mostly 
exposed. 

Very little water in channel 
and mostly present as 
standing pools. 

SCORE 20      19      18      17     16 15     14     13    12    11 10    9     8     7     6 5    4    3    2    1    0 
6.   Channel Alteration Channelization or dredging 

absent or minimal; stream with 
normal pattern. 

Some channelization present, 
usually in areas of bridge 
abutments; evidence of past 
channelization, i.e., dredging, 
(greater than past 20 yr.) may 
be present, but recent 
channelization is not present. 

Channelization may be 
extensive; embankments or 
shoring structures present on 
both banks; and 40-80% of 
stream reach channelized and 
disrupted. 

Banks shored with gabion of 
cement; over 80% of the 
stream reach channelized and 
disrupted.  Instream habitat 
greatly altered or removed 
entirely. 

SCORE 20      19      18      17     16 15     14     13    12    11 10    9     8     7     6 5    4    3    2    1    0 
7.    Channel Sinuosity The bends in the stream 

increase the stream length 3-4 
times longer than if it was a 
straight line.  (Note – channel 
braiding is considered normal 
in coastal plains and other 
low-lying areas.  This 
parameter is not easily rated in 
these areas.   

The bends in the stream 
increase the stream length   
2-3 times longer than if it 
was in a straight line. 

The bends in the stream 
increase the stream length 2-
1 times longer than if it was 
in a straight line. 

Channel straight;  waterway 
has been channelized for a 
long distance. 

SCORE 20      19      18      17     16 15     14     13    12    11 10    9     8     7     6 5    4    3    2    1    0 
8.    Bank Stability Banks stable;  evidence of 

erosion or bank failure absent 
or minimal; little potential for 
future problems.  <5% of bank 
affected. 

Moderately stable, 
infrequent, small areas of 
erosion mostly healed over. 
5-30% of bank in reach has 
areas of erosion. 

Moderately unstable, 30-60% 
of bank in reach has areas of 
erosion, high erosion 
potential during floods. 

Unstable, many eroded areas, 
“ raw”  areas frequently along 
straight sections and bends; 
obvious bank sloughing; 60-
100% of bank has erosional 
scars. 

SCORE 
(LB) 

Left Bank       10        9 8         7         6 5         4         3 2          1          0 

SCORE 
(RB) 

Right Bank    10        9 8         7         6 5         4         3 2          1          0 

9. Vegetative 
Protection 
(score each bank) 

More than 90% of the 
streambank surfaces and 
immediate riparian zone 
covered by native vegetation, 
including trees, understory 
shrubs, or nonwoody 
macrophytes; vegetative 
disruption through grazing or 
mowing minimal or not 
evident; almost all plants 
allowed to grow naturally. 

70-90% of the streambank 
surfaces covered by native 
vegetation, but one class of 
plants is not well-
represented; disruption 
evident but not affecting full 
plant growth potential to any 
great extent; more than one-
half of the potential plant 
stubble height remaining. 

50-70% of the streambank 
surfaces covered by 
vegetation; disruption 
obvious; patches of bare soil 
or closely cropped vegetation 
common; less than one-half 
of the potential plant stubble 
height remaining. 

Less than 50% of the 
streambank surfaces covered 
by vegetation; disruptive of 
streambank vegetation is 
very high; vegetation has 
been removed to 5 
centimeters or less in average 
stubble height. 

SCORE 
(LB) 

Left Bank       10        9 8         7         6 5         4         3 2          1          0 

SCORE 
(RB) 

Right Bank    10        9 8         7         6 5         4         3 2          1          0 

10.   Riparian Vegetative 
Zone Width (score 
each bank riparian 
zone). 

Width of riparian zone > 18 
meters; human activities (i.e., 
parking lots, roadbeds, clear-
cuts, lawns, or crops) have not 
impacted zone 

Width of riparian zone 12-18 
meters; human activities have 
impacted zone only 
minimally. 

Width of riparian zone 6-12 
meters; human activities has 
inpacted zone a great deal. 

Width of riparian zone <6 
meters; little or no riparian 
vegetation due to human 
activities. 

SCORE 
(LB) 

Left Bank       10        9 8         7         6 5         4         3 2          1          0 

SCORE 
(RB) 

Right Bank    10        9 8         7         6 5         4         3 2          1          0 

Total Score 

130 
NOTES/COMMENTS;  E6 Rosgen stream type.  Stream or wetland?  Channel 
not well defined. 



 
Low Gradient Stream Data Sheet 

 
STREAM NAME: 

 
E-41 

 
LOCATION: 

 
 Warden Waste Site  

 
STATION: 

 
WP 718 

 
DRAINAGE AREA (AC)  

 
BASIN/WATERSHED 

 
Green River/Williams Creek 

 
LAT: 37-23-57.6 

 
LONG:        87-03-32.3 

 
COUNTY; 

 
Ohio 

 
USGS 7.5 TOPO; 

 
Equality 

 
DATE: 

 
2/20/14 

 
TIME: 1:32 ET 

 
����AM    ����PM 

 
INVESTIGATORS; 

 
John Bottom/Bill Sampson 

TYPE SAMPLE:    ���� P-CHEM      ����  Macroinvertebrate      ����  FISH     ����  BACT. 
WEATHER: Now Past 24 hours Has there been a heavy rain in the last 7 days? Snow 
 ���� ���� Heavy rain ����Yes ����No 
 ���� ���� Steady rain Air temperature     50 °F.          Inches rainfall in past 24 hours 0.1 in 
 ���� ����Intermittent showers 100 % Cloud Cover 

Clear ���� ����Clear/sunny   
        P-Chem:  Temp (°F) 45.1 D.O. (mg/l)  % Saturation  pH(S.U.)  Cond. 64.1 ���� Grab   
   
INSTREAM WATERSHED  
FEATURES 

 
LOCAL WATERSHED FEATURES: 

 

Stream Width EOW 2-2.5 ft Predominant Surrounding Land Use:  
Stream Width BF 5.0 ft ���� Surface Mining  ���� Construction ���� Forest 
Stream Bottom Width 1.0 ft ���� Deep Mining ���� Commercial ���� Pasture/Grazing 
Avg. Bankfull Depth 0.4 ft ���� Oil Wells ���� Industrial ���� Silviculture 
Avg. H²O Depth Riffle 0.1 ft ���� Land Disposal ���� Row Crops ���� Urban Runoff/Storm Sewers 
      

 Hydraulic Structures:   Stream Flow; Stream Type; 
 ���� Dams ���� Bridge Abutments ���� Dry ���� Pooled ���� Low ���� Normal ���� Perennial ���� Intermittent 
 ���� Island ���� Waterfalls ���� High ���� Very Rapid or Torrential ���� Ephemeral ���� Seep 
 ���� Other  ���� Culverts      
      
 Riparian Vegetation:   Dom. Tree/Shrub Taxa Canopy Cover; Channel Alterations; 
 Dominate Type: Sycamore ���� Fully Exposed (0-25%) ���� Dredging 
 ���� Trees ���� Shrubs Pinoak ���� Partially Exposed (25-50%) ���� Channelization 
 ���� Grasses ���� Herbaceous Red maple ���� Partially Shaded (50-75%)  (���� Full ���� Partial) 
 Number of Strata 3   ���� Fully Shaded (75-100%)  

      
      
      
Substrate  ���� Est. ���� P.C Riffle  %  Run;   80 % Pool 20 % 
      
Silt/Clay (<0.06 mm)  100    100 
Sand (0.06-2 mm)    
Gravel (2-64 mm)    
Cobble  (64-256 mm)    
Boulders (>256 mm)    
Bedrock    

Habitat Condition Category 
Parameter Optimal Suboptimal Marginal Poor 

 
1. Epifaunal 

Substrate/ 
Available  
Cover 

Greater than 50% of substrate 
favorable for epifaunal 
colonization and fish cover; mix 
of snags, submerged logs, 
undercut banks, cobble or other 
stable habitat and at stage to 
allow full colonization potential 
(i.e., logs/snags that are not new 
fall and not transient. 

30-50% mix of stable habitat; 
well suited for full 
colonization potential; 
adequate habitat for 
maintenance of populations; 
presence of additional 
substrate in the form of new 
fall, but not yet prepared for 
colonization (may rate at 
high end of scale). 

10-30% mix of stable habitat; 
habitat availability less than 
desirable; substrate frequently 
disturbed or removed. 

Less than 10-% stable 
habitat”  lack of habitat is 
obvious; substrate unstable 
or lacking. 

SCORE 20      19      18      17     16  15     14     13    12    11  10    9     8     7     6    5    4    3    2    1    0 
 
2. Pool Substrate/ 

Characterization 

Mixture of substrate materials, 
with gravel and firm sand 
prevalent; root mats and 
submerged vegetation common. 

Mixture of soft sand, mud, or 
clay; mud may be dominant; 
some root mats and 
submerged vegetation 
present. 

All mud or clay or sand 
bottom;  little or no root mat;  
no submerged vegetation. 

Hard-pan clay or bedrock; 
no root mat or vegetation. 

SCORE 20      19      18      17     16  15     14     13    12    11  10    9     8     7     6    5    4    3    2    1    0 
 
3.  Pool Availability 

Even mix of large shallow, large-
deep, small-shallow, small-deep 
pools present. 

Majority of pools large-deep; 
very few shallow. 

Shallow pools much more 
prevalent than deep pools.  

Majority of pools small-
shallow or pools absent. 

SCORE 20      19      18      17     16 15     14     13    12    11 10    9     8     7     6 5    4    3    2    1    0 
 



 
 
 
 
4.   Sediment Deposition 

Little or no enlargement of 
islands or point bars and less 
than 20% of the bottom 
affected by sediment 
deposition. 

Some new increase in bar 
formation, mostly from 
gravel, sand or fine sediment; 
20-50% of the bottom 
affected; slight deposition in 
pools. 

Moderate deposition of new 
gravel, sand or fine sediment 
on old and new bars; 50-80% 
of the bottom affected; 
sediment deposits at 
obstructions, constrictions, 
and bends; moderate 
deposition of pools prevalent. 

Heavy despoits of fine 
material, increased bar 
development; 80% of the 
bottom changing frequently; 
pools almost absent due to 
substantial sediment 
deposition. 
 

SCORE 20      19      18      17     16 15     14     13    12    11 10    9     8     7     6 5    4    3    2    1    0 
5.   Channel Flow Status Water reaches base of both 

lower banks, and minimal 
amount of channel substrate is 
exposed. 

Water fills > 75% of the 
available channel; or <25% 
of channel substrate is 
exposed. 

Water fills 25-75% of the 
available channel, and/or 
riffle substrates are mostly 
exposed. 

Very little water in channel 
and mostly present as 
standing pools. 

SCORE 20      19      18      17     16 15     14     13    12    11 10    9     8     7     6 5    4    3    2    1    0 
6.   Channel Alteration Channelization or dredging 

absent or minimal; stream with 
normal pattern. 

Some channelization present, 
usually in areas of bridge 
abutments; evidence of past 
channelization, i.e., dredging, 
(greater than past 20 yr.) may 
be present, but recent 
channelization is not present. 

Channelization may be 
extensive; embankments or 
shoring structures present on 
both banks; and 40-80% of 
stream reach channelized and 
disrupted. 

Banks shored with gabion of 
cement; over 80% of the 
stream reach channelized and 
disrupted.  Instream habitat 
greatly altered or removed 
entirely. 

SCORE 20      19      18      17     16 15     14     13    12    11 10    9     8     7     6 5    4    3    2    1    0 
7.    Channel Sinuosity The bends in the stream 

increase the stream length 3-4 
times longer than if it was a 
straight line.  (Note – channel 
braiding is considered normal 
in coastal plains and other 
low-lying areas.  This 
parameter is not easily rated in 
these areas.   

The bends in the stream 
increase the stream length   
2-3 times longer than if it 
was in a straight line. 

The bends in the stream 
increase the stream length 2-
1 times longer than if it was 
in a straight line. 

Channel straight;  waterway 
has been channelized for a 
long distance. 

SCORE 20      19      18      17     16 15     14     13    12    11 10    9     8     7     6 5    4    3    2    1    0 
8.    Bank Stability Banks stable;  evidence of 

erosion or bank failure absent 
or minimal; little potential for 
future problems.  <5% of bank 
affected. 

Moderately stable, 
infrequent, small areas of 
erosion mostly healed over. 
5-30% of bank in reach has 
areas of erosion. 

Moderately unstable, 30-60% 
of bank in reach has areas of 
erosion, high erosion 
potential during floods. 

Unstable, many eroded areas, 
“ raw”  areas frequently along 
straight sections and bends; 
obvious bank sloughing; 60-
100% of bank has erosional 
scars. 

SCORE 
(LB) 

Left Bank       10        9 8         7         6 5         4         3 2          1          0 

SCORE 
(RB) 

Right Bank    10        9 8         7         6 5         4         3 2          1          0 

9. Vegetative 
Protection 
(score each bank) 

More than 90% of the 
streambank surfaces and 
immediate riparian zone 
covered by native vegetation, 
including trees, understory 
shrubs, or nonwoody 
macrophytes; vegetative 
disruption through grazing or 
mowing minimal or not 
evident; almost all plants 
allowed to grow naturally. 

70-90% of the streambank 
surfaces covered by native 
vegetation, but one class of 
plants is not well-
represented; disruption 
evident but not affecting full 
plant growth potential to any 
great extent; more than one-
half of the potential plant 
stubble height remaining. 

50-70% of the streambank 
surfaces covered by 
vegetation; disruption 
obvious; patches of bare soil 
or closely cropped vegetation 
common; less than one-half 
of the potential plant stubble 
height remaining. 

Less than 50% of the 
streambank surfaces covered 
by vegetation; disruptive of 
streambank vegetation is 
very high; vegetation has 
been removed to 5 
centimeters or less in average 
stubble height. 

SCORE 
(LB) 

Left Bank       10        9 8         7         6 5         4         3 2          1          0 

SCORE 
(RB) 

Right Bank    10        9 8         7         6 5         4         3 2          1          0 

10.   Riparian Vegetative 
Zone Width (score 
each bank riparian 
zone). 

Width of riparian zone > 18 
meters; human activities (i.e., 
parking lots, roadbeds, clear-
cuts, lawns, or crops) have not 
impacted zone 

Width of riparian zone 12-18 
meters; human activities have 
impacted zone only 
minimally. 

Width of riparian zone 6-12 
meters; human activities has 
inpacted zone a great deal. 

Width of riparian zone <6 
meters; little or no riparian 
vegetation due to human 
activities. 

SCORE 
(LB) 

Left Bank       10        9 8         7         6 5         4         3 2          1          0 

SCORE 
(RB) 

Right Bank    10        9 8         7         6 5         4         3 2          1          0 

Total Score 

128 
NOTES/COMMENTS;  E6 Rosgen stream type. 



 
Low Gradient Stream Data Sheet 

 
STREAM NAME: 

 
E-42 

 
LOCATION: 

 
 Warden Waste Site  

 
STATION: 

 
WP 258 

 
DRAINAGE AREA (AC)  

 
BASIN/WATERSHED 

 
Green River/Williams Creek 

 
LAT: 37-23-59.5 

 
LONG:        87-03-28.9 

 
COUNTY; 

 
Ohio 

 
USGS 7.5 TOPO; 

 
Equality 

 
DATE: 

 
3/11/14 

 
TIME: 11:03 ET 

 
����AM    ����PM 

 
INVESTIGATORS; 

 
John Bottom/Bill Sampson 

TYPE SAMPLE:    ���� P-CHEM      ����  Macroinvertebrate      ����  FISH     ����  BACT. 
WEATHER: Now Past 24 hours Has there been a heavy rain in the last 7 days? Snow 
 ���� ���� Heavy rain ����Yes ����No 
 ���� ���� Steady rain Air temperature     70 °F.          Inches rainfall in past 24 hours 0.0 in 
 ���� ����Intermittent showers 10 % Cloud Cover 

Clear ���� ����Clear/sunny   
        P-Chem:  Temp (°F) 48.9 D.O. (mg/l)  % Saturation  pH(S.U.)  Cond. 185.1 ���� Grab   
   
INSTREAM WATERSHED  
FEATURES 

 
LOCAL WATERSHED FEATURES: 

 

Stream Width EOW 2.0 ft Predominant Surrounding Land Use:  
Stream Width BF 2.5 ft ���� Surface Mining  ���� Construction ���� Forest 
Stream Bottom Width 1.0 ft ���� Deep Mining ���� Commercial ���� Pasture/Grazing 
Avg. Bankfull Depth 0.25 ft ���� Oil Wells ���� Industrial ���� Silviculture 
Avg. H²O Depth Riffle  ft ���� Land Disposal ���� Row Crops ���� Urban Runoff/Storm Sewers 
      

 Hydraulic Structures:   Stream Flow; Stream Type; 
 ���� Dams ���� Bridge Abutments ���� Dry ���� Pooled ���� Low ���� Normal ���� Perennial ���� Intermittent 
 ���� Island ���� Waterfalls ���� High ���� Very Rapid or Torrential ���� Ephemeral ���� Seep 
 ���� Other  ���� Culverts      
      
 Riparian Vegetation:   Dom. Tree/Shrub Taxa Canopy Cover; Channel Alterations; 
 Dominate Type: Red maple         River birch ���� Fully Exposed (0-25%) ���� Dredging 
 ���� Trees ���� Shrubs Pinoak ���� Partially Exposed (25-50%) ���� Channelization 
 ���� Grasses ���� Herbaceous Redceadar ���� Partially Shaded (50-75%)  (���� Full ���� Partial) 
 Number of Strata 3  Sycamore ���� Fully Shaded (75-100%)  

   Beech   
      
      
Substrate  ���� Est. ���� P.C Riffle  %  Run; 100 % Pool  % 
      
Silt/Clay (<0.06 mm)  100  
Sand (0.06-2 mm)    
Gravel (2-64 mm)    
Cobble  (64-256 mm)    
Boulders (>256 mm)    
Bedrock    

Habitat Condition Category 
Parameter Optimal Suboptimal Marginal Poor 

 
1. Epifaunal 

Substrate/ 
Available  
Cover 

Greater than 50% of substrate 
favorable for epifaunal 
colonization and fish cover; mix 
of snags, submerged logs, 
undercut banks, cobble or other 
stable habitat and at stage to 
allow full colonization potential 
(i.e., logs/snags that are not new 
fall and not transient. 

30-50% mix of stable habitat; 
well suited for full 
colonization potential; 
adequate habitat for 
maintenance of populations; 
presence of additional 
substrate in the form of new 
fall, but not yet prepared for 
colonization (may rate at 
high end of scale). 

10-30% mix of stable habitat; 
habitat availability less than 
desirable; substrate frequently 
disturbed or removed. 

Less than 10-% stable 
habitat”  lack of habitat is 
obvious; substrate unstable 
or lacking. 

SCORE 20      19      18      17     16  15     14     13    12    11  10    9     8     7     6    5    4    3    2    1    0 
 
2. Pool Substrate/ 

Characterization 

Mixture of substrate materials, 
with gravel and firm sand 
prevalent; root mats and 
submerged vegetation common. 

Mixture of soft sand, mud, or 
clay; mud may be dominant; 
some root mats and 
submerged vegetation 
present. 

All mud or clay or sand 
bottom;  little or no root mat;  
no submerged vegetation. 

Hard-pan clay or bedrock; 
no root mat or vegetation. 

SCORE 20      19      18      17     16  15     14     13    12    11  10    9     8     7     6    5    4    3    2    1    0 
 
3.  Pool Availability 

Even mix of large shallow, large-
deep, small-shallow, small-deep 
pools present. 

Majority of pools large-deep; 
very few shallow. 

Shallow pools much more 
prevalent than deep pools.  

Majority of pools small-
shallow or pools absent. 

SCORE 20      19      18      17     16 15     14     13    12    11 10    9     8     7     6 5    4    3    2    1    0 
 



 
 
 
 
4.   Sediment Deposition 

Little or no enlargement of 
islands or point bars and less 
than 20% of the bottom 
affected by sediment 
deposition. 

Some new increase in bar 
formation, mostly from 
gravel, sand or fine sediment; 
20-50% of the bottom 
affected; slight deposition in 
pools. 

Moderate deposition of new 
gravel, sand or fine sediment 
on old and new bars; 50-80% 
of the bottom affected; 
sediment deposits at 
obstructions, constrictions, 
and bends; moderate 
deposition of pools prevalent. 

Heavy despoits of fine 
material, increased bar 
development; 80% of the 
bottom changing frequently; 
pools almost absent due to 
substantial sediment 
deposition. 
 

SCORE 20      19      18      17     16 15     14     13    12    11 10    9     8     7     6 5    4    3    2    1    0 
5.   Channel Flow Status Water reaches base of both 

lower banks, and minimal 
amount of channel substrate is 
exposed. 

Water fills > 75% of the 
available channel; or <25% 
of channel substrate is 
exposed. 

Water fills 25-75% of the 
available channel, and/or 
riffle substrates are mostly 
exposed. 

Very little water in channel 
and mostly present as 
standing pools. 

SCORE 20      19      18      17     16 15     14     13    12    11 10    9     8     7     6 5    4    3    2    1    0 
6.   Channel Alteration Channelization or dredging 

absent or minimal; stream with 
normal pattern. 

Some channelization present, 
usually in areas of bridge 
abutments; evidence of past 
channelization, i.e., dredging, 
(greater than past 20 yr.) may 
be present, but recent 
channelization is not present. 

Channelization may be 
extensive; embankments or 
shoring structures present on 
both banks; and 40-80% of 
stream reach channelized and 
disrupted. 

Banks shored with gabion of 
cement; over 80% of the 
stream reach channelized and 
disrupted.  Instream habitat 
greatly altered or removed 
entirely. 

SCORE 20      19      18      17     16 15     14     13    12    11 10    9     8     7     6 5    4    3    2    1    0 
7.    Channel Sinuosity The bends in the stream 

increase the stream length 3-4 
times longer than if it was a 
straight line.  (Note – channel 
braiding is considered normal 
in coastal plains and other 
low-lying areas.  This 
parameter is not easily rated in 
these areas.   

The bends in the stream 
increase the stream length   
2-3 times longer than if it 
was in a straight line. 

The bends in the stream 
increase the stream length 2-
1 times longer than if it was 
in a straight line. 

Channel straight;  waterway 
has been channelized for a 
long distance. 

SCORE 20      19      18      17     16 15     14     13    12    11 10    9     8     7     6 5    4    3    2    1    0 
8.    Bank Stability Banks stable;  evidence of 

erosion or bank failure absent 
or minimal; little potential for 
future problems.  <5% of bank 
affected. 

Moderately stable, 
infrequent, small areas of 
erosion mostly healed over. 
5-30% of bank in reach has 
areas of erosion. 

Moderately unstable, 30-60% 
of bank in reach has areas of 
erosion, high erosion 
potential during floods. 

Unstable, many eroded areas, 
“ raw”  areas frequently along 
straight sections and bends; 
obvious bank sloughing; 60-
100% of bank has erosional 
scars. 

SCORE 
(LB) 

Left Bank       10        9 8         7         6 5         4         3 2          1          0 

SCORE 
(RB) 

Right Bank    10        9 8         7         6 5         4         3 2          1          0 

9. Vegetative 
Protection 
(score each bank) 

More than 90% of the 
streambank surfaces and 
immediate riparian zone 
covered by native vegetation, 
including trees, understory 
shrubs, or nonwoody 
macrophytes; vegetative 
disruption through grazing or 
mowing minimal or not 
evident; almost all plants 
allowed to grow naturally. 

70-90% of the streambank 
surfaces covered by native 
vegetation, but one class of 
plants is not well-
represented; disruption 
evident but not affecting full 
plant growth potential to any 
great extent; more than one-
half of the potential plant 
stubble height remaining. 

50-70% of the streambank 
surfaces covered by 
vegetation; disruption 
obvious; patches of bare soil 
or closely cropped vegetation 
common; less than one-half 
of the potential plant stubble 
height remaining. 

Less than 50% of the 
streambank surfaces covered 
by vegetation; disruptive of 
streambank vegetation is 
very high; vegetation has 
been removed to 5 
centimeters or less in average 
stubble height. 

SCORE 
(LB) 

Left Bank       10        9 8         7         6 5         4         3 2          1          0 

SCORE 
(RB) 

Right Bank    10        9 8         7         6 5         4         3 2          1          0 

10.   Riparian Vegetative 
Zone Width (score 
each bank riparian 
zone). 

Width of riparian zone > 18 
meters; human activities (i.e., 
parking lots, roadbeds, clear-
cuts, lawns, or crops) have not 
impacted zone 

Width of riparian zone 12-18 
meters; human activities have 
impacted zone only 
minimally. 

Width of riparian zone 6-12 
meters; human activities has 
inpacted zone a great deal. 

Width of riparian zone <6 
meters; little or no riparian 
vegetation due to human 
activities. 

SCORE 
(LB) 

Left Bank       10        9 8         7         6 5         4         3 2          1          0 

SCORE 
(RB) 

Right Bank    10        9 8         7         6 5         4         3 2          1          0 

Total Score 

109 
NOTES/COMMENTS;  E6 Rosgen stream type.  Some incision at lower end. 



 
Low Gradient Stream Data Sheet 

 
STREAM NAME: 

 
E-43 

 
LOCATION: 

 
 Warden Waste Site  

 
STATION: 

 
WP 261 

 
DRAINAGE AREA (AC)  

 
BASIN/WATERSHED 

 
Green River/Williams Creek 

 
LAT: 37-24-02.3 

 
LONG:        87-03-24.5 

 
COUNTY; 

 
Ohio 

 
USGS 7.5 TOPO; 

 
Equality 

 
DATE: 

 
3/11/14 

 
TIME: 11:03 ET 

 
����AM    ����PM 

 
INVESTIGATORS; 

 
John Bottom/Bill Sampson 

TYPE SAMPLE:    ���� P-CHEM      ����  Macroinvertebrate      ����  FISH     ����  BACT. 
WEATHER: Now Past 24 hours Has there been a heavy rain in the last 7 days? Snow 
 ���� ���� Heavy rain ����Yes ����No 
 ���� ���� Steady rain Air temperature     70 °F.          Inches rainfall in past 24 hours 0.0 in 
 ���� ����Intermittent showers 10 % Cloud Cover 

Clear ���� ����Clear/sunny   
        P-Chem:  Temp (°F)  D.O. (mg/l)  % Saturation  pH(S.U.)  Cond.  ���� Grab  NA 
   
INSTREAM WATERSHED  
FEATURES 

 
LOCAL WATERSHED FEATURES: 

 

Stream Width EOW 1-1.5 ft Predominant Surrounding Land Use:  
Stream Width BF 3.0 ft ���� Surface Mining  ���� Construction ���� Forest 
Stream Bottom Width 0.75 ft ���� Deep Mining ���� Commercial ���� Pasture/Grazing 
Avg. Bankfull Depth 0.35 ft ���� Oil Wells ���� Industrial ���� Silviculture 
Avg. H²O Depth Riffle  ft ���� Land Disposal ���� Row Crops ���� Urban Runoff/Storm Sewers 
      

 Hydraulic Structures:   Stream Flow; Stream Type; 
 ���� Dams ���� Bridge Abutments ���� Dry ���� Pooled ���� Low ���� Normal ���� Perennial ���� Intermittent 
 ���� Island ���� Waterfalls ���� High ���� Very Rapid or Torrential ���� Ephemeral ���� Seep 
 ���� Other  ���� Culverts      
      
 Riparian Vegetation:   Dom. Tree/Shrub Taxa Canopy Cover; Channel Alterations; 
 Dominate Type: Red maple         River birch ���� Fully Exposed (0-25%) ���� Dredging 
 ���� Trees ���� Shrubs Pinoak ���� Partially Exposed (25-50%) ���� Channelization 
 ���� Grasses ���� Herbaceous Redceadar ���� Partially Shaded (50-75%)  (���� Full ���� Partial) 
 Number of Strata 3  Sycamore ���� Fully Shaded (75-100%)  

   Green ash   
      
      
Substrate  ���� Est. ���� P.C Riffle  %  Run; 100 % Pool  % 
      
Silt/Clay (<0.06 mm)  100  
Sand (0.06-2 mm)    
Gravel (2-64 mm)    
Cobble  (64-256 mm)    
Boulders (>256 mm)    
Bedrock    

Habitat Condition Category 
Parameter Optimal Suboptimal Marginal Poor 

 
1. Epifaunal 

Substrate/ 
Available  
Cover 

Greater than 50% of substrate 
favorable for epifaunal 
colonization and fish cover; mix 
of snags, submerged logs, 
undercut banks, cobble or other 
stable habitat and at stage to 
allow full colonization potential 
(i.e., logs/snags that are not new 
fall and not transient. 

30-50% mix of stable habitat; 
well suited for full 
colonization potential; 
adequate habitat for 
maintenance of populations; 
presence of additional 
substrate in the form of new 
fall, but not yet prepared for 
colonization (may rate at 
high end of scale). 

10-30% mix of stable habitat; 
habitat availability less than 
desirable; substrate frequently 
disturbed or removed. 

Less than 10-% stable 
habitat”  lack of habitat is 
obvious; substrate unstable 
or lacking. 

SCORE 20      19      18      17     16  15     14     13    12    11  10    9     8     7     6    5    4    3    2    1    0 
 
2. Pool Substrate/ 

Characterization 

Mixture of substrate materials, 
with gravel and firm sand 
prevalent; root mats and 
submerged vegetation common. 

Mixture of soft sand, mud, or 
clay; mud may be dominant; 
some root mats and 
submerged vegetation 
present. 

All mud or clay or sand 
bottom;  little or no root mat;  
no submerged vegetation. 

Hard-pan clay or bedrock; 
no root mat or vegetation. 

SCORE 20      19      18      17     16  15     14     13    12    11  10    9     8     7     6    5    4    3    2    1    0 
 
3.  Pool Availability 

Even mix of large shallow, large-
deep, small-shallow, small-deep 
pools present. 

Majority of pools large-deep; 
very few shallow. 

Shallow pools much more 
prevalent than deep pools.  

Majority of pools small-
shallow or pools absent. 

SCORE 20      19      18      17     16 15     14     13    12    11 10    9     8     7     6 5    4    3    2    1    0 
 



 
 
 
 
4.   Sediment Deposition 

Little or no enlargement of 
islands or point bars and less 
than 20% of the bottom 
affected by sediment 
deposition. 

Some new increase in bar 
formation, mostly from 
gravel, sand or fine sediment; 
20-50% of the bottom 
affected; slight deposition in 
pools. 

Moderate deposition of new 
gravel, sand or fine sediment 
on old and new bars; 50-80% 
of the bottom affected; 
sediment deposits at 
obstructions, constrictions, 
and bends; moderate 
deposition of pools prevalent. 

Heavy despoits of fine 
material, increased bar 
development; 80% of the 
bottom changing frequently; 
pools almost absent due to 
substantial sediment 
deposition. 
 

SCORE 20      19      18      17     16 15     14     13    12    11 10    9     8     7     6 5    4    3    2    1    0 
5.   Channel Flow Status Water reaches base of both 

lower banks, and minimal 
amount of channel substrate is 
exposed. 

Water fills > 75% of the 
available channel; or <25% 
of channel substrate is 
exposed. 

Water fills 25-75% of the 
available channel, and/or 
riffle substrates are mostly 
exposed. 

Very little water in channel 
and mostly present as 
standing pools. 

SCORE 20      19      18      17     16 15     14     13    12    11 10    9     8     7     6 5    4    3    2    1    0 
6.   Channel Alteration Channelization or dredging 

absent or minimal; stream with 
normal pattern. 

Some channelization present, 
usually in areas of bridge 
abutments; evidence of past 
channelization, i.e., dredging, 
(greater than past 20 yr.) may 
be present, but recent 
channelization is not present. 

Channelization may be 
extensive; embankments or 
shoring structures present on 
both banks; and 40-80% of 
stream reach channelized and 
disrupted. 

Banks shored with gabion of 
cement; over 80% of the 
stream reach channelized and 
disrupted.  Instream habitat 
greatly altered or removed 
entirely. 

SCORE 20      19      18      17     16 15     14     13    12    11 10    9     8     7     6 5    4    3    2    1    0 
7.    Channel Sinuosity The bends in the stream 

increase the stream length 3-4 
times longer than if it was a 
straight line.  (Note – channel 
braiding is considered normal 
in coastal plains and other 
low-lying areas.  This 
parameter is not easily rated in 
these areas.   

The bends in the stream 
increase the stream length   
2-3 times longer than if it 
was in a straight line. 

The bends in the stream 
increase the stream length 2-
1 times longer than if it was 
in a straight line. 

Channel straight;  waterway 
has been channelized for a 
long distance. 

SCORE 20      19      18      17     16 15     14     13    12    11 10    9     8     7     6 5    4    3    2    1    0 
8.    Bank Stability Banks stable;  evidence of 

erosion or bank failure absent 
or minimal; little potential for 
future problems.  <5% of bank 
affected. 

Moderately stable, 
infrequent, small areas of 
erosion mostly healed over. 
5-30% of bank in reach has 
areas of erosion. 

Moderately unstable, 30-60% 
of bank in reach has areas of 
erosion, high erosion 
potential during floods. 

Unstable, many eroded areas, 
“ raw”  areas frequently along 
straight sections and bends; 
obvious bank sloughing; 60-
100% of bank has erosional 
scars. 

SCORE 
(LB) 

Left Bank       10        9 8         7         6 5         4         3 2          1          0 

SCORE 
(RB) 

Right Bank    10        9 8         7         6 5         4         3 2          1          0 

9. Vegetative 
Protection 
(score each bank) 

More than 90% of the 
streambank surfaces and 
immediate riparian zone 
covered by native vegetation, 
including trees, understory 
shrubs, or nonwoody 
macrophytes; vegetative 
disruption through grazing or 
mowing minimal or not 
evident; almost all plants 
allowed to grow naturally. 

70-90% of the streambank 
surfaces covered by native 
vegetation, but one class of 
plants is not well-
represented; disruption 
evident but not affecting full 
plant growth potential to any 
great extent; more than one-
half of the potential plant 
stubble height remaining. 

50-70% of the streambank 
surfaces covered by 
vegetation; disruption 
obvious; patches of bare soil 
or closely cropped vegetation 
common; less than one-half 
of the potential plant stubble 
height remaining. 

Less than 50% of the 
streambank surfaces covered 
by vegetation; disruptive of 
streambank vegetation is 
very high; vegetation has 
been removed to 5 
centimeters or less in average 
stubble height. 

SCORE 
(LB) 

Left Bank       10        9 8         7         6 5         4         3 2          1          0 

SCORE 
(RB) 

Right Bank    10        9 8         7         6 5         4         3 2          1          0 

10.   Riparian Vegetative 
Zone Width (score 
each bank riparian 
zone). 

Width of riparian zone > 18 
meters; human activities (i.e., 
parking lots, roadbeds, clear-
cuts, lawns, or crops) have not 
impacted zone 

Width of riparian zone 12-18 
meters; human activities have 
impacted zone only 
minimally. 

Width of riparian zone 6-12 
meters; human activities has 
inpacted zone a great deal. 

Width of riparian zone <6 
meters; little or no riparian 
vegetation due to human 
activities. 

SCORE 
(LB) 

Left Bank       10        9 8         7         6 5         4         3 2          1          0 

SCORE 
(RB) 

Right Bank    10        9 8         7         6 5         4         3 2          1          0 

Total Score 

112 
NOTES/COMMENTS;  E6 Rosgen stream type. 



 

Perennial 1 (P-1 US) – Upstream reach, looking upstream 

Perennial 1 (P-1 MS) –Midstream reach, looking upstream 



 

Perennial 1 (P-1 DS) – Downstream reach, looking upstream 

Perennial 1 (P-1 DS) –Downstream reach, looking downstream 



 

Perennial 2 (P-2 US) – Upstream reach, looking downstream 

Perennial 2 (P-2 DS) –Downstream reach, looking upstream 



 

Intermittent 6 (I-6) – Looking upstream 

Intermittent 6 (I-6) – Looking downstream 



 

Intermittent 7 (I-7) – Looking upstream 

Intermittent 7 (I-7) – Looking downstream 



 

Intermittent 8 (I-8US) – Looking upstream in upstream reach 

Intermittent 8 (I-8US) – Looking downstream in upstream reach 



 

Intermittent 8 (I-8DS) – Looking upstream in downstream reach 

Intermittent 8 (I-8DS) – Looking downstream in downstream reach 



 

Intermittent 9 (I-9) – Looking upstream  

Intermittent 9 (I-9) – Looking downstream  



 

Ephemeral 37 (E-37) – Looking upstream  

Ephemeral 37 (E-37) – Looking downstream  



 

Ephemeral 38 (E-38) – Looking upstream  

Ephemeral 38 (E-38) – Looking downstream  



 

Ephemeral 39 (E-39) – Looking upstream  

Ephemeral 39 (E-39) – Looking downstream  



 

Ephemeral 40 (E-40) – Looking upstream  

Ephemeral 40 (E-40) – Looking downstream  



 

Ephemeral 41 (E-41) – Looking upstream  

Ephemeral 41 (E-41) – Looking downstream  



 

Ephemeral 42 (E-42) – Looking upstream  

Ephemeral 42 (E-42) – Looking downstream  



 

Ephemeral 43 (E-43) – Looking upstream  

Ephemeral 43 (E-43) – Looking downstream  













































 

Wetland D (Off-site) 

Wetland E (Off-site) 

Wetland F (Off-site) 



 

Wetland G (Off-site) 

Wetland H (Off-site) 

Wetland I (Off-site) 



 

Wetland J (Off-site) -typical 

 

Wetland J (Off-site)-typical 

Wetland J (Off-site)-typical 



TABLE 2

Warden Waste Site
Proposed Mitigation

Stream Stream Proposed Mitigation
ID Type Length/Acres Type

ON-SITE

I-4 Intermittent 2100 ft. restoration
I-5 Intermittent 874 ft. "

E-28 Ephemeral 994 ft. "
E-29 Ephemeral 992 ft. "
E-30 Ephemeral 147 ft. "
E-31 Ephemeral 174 ft. "
E-32 Ephemeral 252 ft. "
E-33 Ephemeral 264 ft. "
E-34 Ephemeral 228 ft. "
E-35 Ephemeral 338 ft. "
E-36 Ephemeral 784 ft. "

OFF-SITE

P-1 (Williams Ck) Perennial 5509 ft. restoration
P-2 (Kronos Trib) Perennial 1184 ft. restoration

I-6, I-7, I-8, I-9 Intermittent 3429 ft. preservation
E-37 to E-43 Ephemeral 3848 ft. preservation

Wetland G to J PFO 3.77 ac. preservation 
Wetland D to F " 7.93 ac. preserve/enhance

Adjacent Wet. D to F " 10.43 ac. creation

TOTALS: Perennial 6693 ft. restoration
Intermittent 2974 ft. restoration

3429 ft. preservation
Ephemeral 4173 ft. restoration

3848 ft. preservation
3.77 ac. preservation

PFO 7.93 ac. preserve/enhance
10.43 ac. creation


